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INTRODUCTION. 


This bulletin presents the results of a study of apple orcharding in 
Yakima Valley (Washington) made by the Office of Farm Manage- 
ment during the summer of 1915. As with previous surveys con- 
ducted in the apple-growing districts of the Northwest, the object of 
the study was to determine the cost factors involved in apple produc- 
tion, and to gather such information as to the different methods of 
orchard management practiced by the growers of the valley as might 
have a bearing upon cost of production. 

Data were obtained by the same method used in Wenatchee Valley 
in 1914. A sufficient number of orchardists were visited to give a 
reliable average, and complete and detailed information was gathered 
regarding the usual methods of procedure in orchard management, 


1 This is the fourth of a series of bulletins on the cost of apple production. Department Bulletin No. 446, 
“The Cost of Producing Apples in Wenatchee Valley, Washington,” Department Bulletin No. 500, “The 
Cost of Producing Applesin Western Colorado,” and Department Bulletin No. 518, “The Cost of Producing 
Applesin Hood River Valley,’ have already been published. 

Notre.—Acknowledgment is due to the Office of Horticultural and Pomological Investigations of the 
Bureau of Plant Industry for material assistance in the preparation of this bulletin; also to Mr. J. Clifford 
Folger, who aided in securing the necessary data, and Mr. F. E. De Sellem, Horticultural Inspector at 
Large, North Yakima, for helpful suggestions. 
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including data on labor necessary for the annual upkeep of the orchard, 
on the care and harvesting of the crop, total investment, insurance, 
taxes, and all other.expenses connected either directly or indirectly 
with production. One hundred and twenty records were taken. 

Conditions prevailing in the Yakima Valley differ in some respects 
- from those in any other of the important apple-producing regions 
ot the Northwest. Two more or less distinct types of fruit farming are 
found. In the vicinity ot the city of North Yakima is a highly 
specialized orcharding similar to that about Wenatchee, while in the 
lower valley, about the town of Zillah, there is a more diversified type 
of farming, with the growing of apples as one of several farm enter- 
prises. 

In this bulletin the acre is used as a basis of comparison. If the 
box were used as a unit, the figure for different districts might be 
misleading, since there might be a considerable variation in yield on 
orchards of the same size and age in different districts. 


FACTS BROUGHT OUT. 


Following is a brief summary of the more important facts brought 
out in this study of 120 bearing orchards in the Yakima Valley: 
Average size of ranch:+ 

q 5 ‘ene Yakima district (64 ranches), 10.79 acres. 
All records, 15.82 acres Zillah district (56 ranches), 21.57 acres. 
Average size of bearing orchard: 
North Yakima district, 5.18. 
All records, 6.39 acres\7tah district, 7.77. 
Average investment: 


All records, per ranch, $14,504.32, of shih $6,071.38 represents Jae bearing 
apple orchard. 
All records, per acre of bearing apples {North Yakima district, $1,531.25. 
$1,079.87 Bea district, $963.57. 
Average annual yield: : 
Per acre, 432 boxes. 
All records | poy tree, 5.87 boxes. 


Average net cost per box: 
Net labor cost, $0.3449. 
All records, $0.8002{c set other than labor, $0.4553. 
Average interest on investment: 
All records, $0.1999 per box (75.9 per cent of fixed cost and 24.98 per cent of 
total net cost of production). 


THE YAKIMA DISTRICT. 


Yakima County is located in the south-central part of the State 
of Washington (see fig. 1). It is bounded on the west by the main 
range of the Cascade Mountains, which separates it from the SUES 
of Pierce, Lewis, and Skamania; on the south by Klickitat Count 
on the east by Benton County and the Columbia River; and on the 
north by Kittitas County. 


i The word “‘ranch”’ is a locai term for any farm, and the word “‘rancher’’ is used in the sense of farmer, 
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The county contains a total of 2,622,760 acres, of which 742,082 
are deeded. Of the latter acreage 187,084 are irrigable. In 1914 
there were 47,829 acres in fruit, of which 41,955 acres, or 88 per 
cent, were in apples.t. (See Table I.) Approximately the following 
acreages are in Other fruits: Peach and apricot, 2,054; pear, 1,623; 
prune and plum, 279; cherry, 78; and mixed fruits, 1,840. 
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Fic. 1.—Outline map of Washington State and Yakima County, showing locations in the valley 
where the investigation was made. 


TABLE I.—Apple acreage at different ages in Yakima County. 


Age of trees. Acreage. { Age of trees. : Acreage. 
enter te trae ert ih GSS DA pilhieel ONVEATS cS tee vee ees nl ee 5, 280 
Pei COTS GR ae ee ee we Sl. HaOUuSy Bearman! aac oe cae: oe eT eens 8, 528 
SVC OTS saree ya ete tees i 8, 000 

Pease ee ee ee 6, 460 | ALG tal fee ooo eG ea Ree 41, 955 
ORV CRISS hee Sos 6, 152 


Fruit is grown throughout the entire valley. Extensive plantings 
of young orchards are found in the Tieton, Cowiche, Selah, and 
Naches areas, which lie north and west of North Yakima. (See Table 
II.) Older commercial plantings are found in the vicinity of North 


1 From the county assessor’s report of the classification of lands in Yakima County, June, 1914. Since 
the report, about 2,000 acres of apple trees have been removed. 
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Yakima, Parker, Sawyer, Zillah, and Granger. Less intensive and 
somewhat younger plantings are found in the lower valley Hosea 
Granger and as far down as Grandview. 

This investigation was made principally in the vicinity of North 
Yakima and Fille. where the older orchards are located. 

The apple-producing areas visited near North Yakima are known 
locally as the Nob Hill, Broadway, and Fruitvale areas. The Zillah 
district lies in the lower valley about 20 miles southeast of North 
Yakima. This area extends from Buena to Boone and is most 
intensive in the vicinity of Cutler and Zillah. 

IMPORTANCE OF THE APPLE IN YAKIMA COUNTY. 


Yakima County has a larger acreage in fruit than any other county 
in the State. In 1914 there were 47,829 acres in fruit, of which 
41,955 acres were in apples. Twenty per cent of this apple acreage 
was in bearing. More than 4,000 cars of apples were shipped from 
the county in 1912; 1,995 cars were shipped in 1913; 6,243 cars 
in 1914; 3,150 cars in 1915; and more than 7,000 cars in 1916. The 
bulk of fruit now produced comes from the vicinities of Nob Hill, 
Zillah, Reservation, Selah, Grandview, and Sunnyside, and in the 
near future the Selah, Cowiche, Tieton, Grandview, Wenas, and 
Naches areas bid fair to show a much greater production, these areas 
in 1914 containing 49 per cent of the total acreage of apples not yet 
in bearing in the county. 

In some sections in the valley apple arelarels are being eliminated 
A the lands put in other crops. The apple, thane is by far 
the most important commercial fruit in the county, 88 per cent of 
the total fruit acreage being in apples. 


TasLe Il.—The principal fruit-producing areas of Yakima County, Washington, with 
the number of acres of different fruits in each.* 


/ 


Total acreage for— ‘ 


Coumiyjand ares: bat Bearing | Peaches ‘| Plums _ | Mixed 
Fruits. | Apples. | 3 nies and Pears. and §Cherries.} _ or- 

PPles- | apricots. | prunes. chards. 

Walame County. 2-2-2 2.<-5) 47,820) 41, 055 118528] mo 0547 1623 279 78 | 1,840 
INOD BEI See aeeeaeisemieite sosiae 4,820 3,977 1,476 254 ZOO stain eimeclatae Kes 7 373 
THING RR Ae So on onEaacabally Shae 3), LB 1,310 162 212 44 4 124 
Selahse sae Med cia testator ites 5, 880 5, 683 615 21 73 LC eee 86 
arene... 2sk jue | otc. Gee 3,250 | - 1,898 268 789 319 189 12 43 
Grandvieweaceess soeeeemecrae 4,412 3, 934 555 84 239 9 5 141 
Cowiche and Tieton.......-.-.- 3,973 3, 845 76 27 PAS Nae ane 4 69 
SUMMY SIC Seep oe eee aes 1,578 1, 402 496 67 77 UP sgonoosos 31 
Upper and Lower Naches....| 3,532 3,305 432 37 CD |Loss ent lee seem 113 
INCServatiOnns. ss cucices sees eee 3,486 3,304 817 150 LL ees [pe Sa meee 21 


1 From the county assessor’s Seeaei of the classification of lands in Yakima Commie: June, 1914. 
HISTORY AND DEVELOPMENT OF THE INDUSTRY. 
A few white settlers came to Yakima Valley in the early sixties. 


The unlimited range encouraged stock raising; until the late eighties 
commercial fruit plantings: were unknown to the valley. In the 
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seventies farmers began in a small way to practice irrigation, taking 
water from rivers and creeks to irrigate small tracts in the adjacent 
lowlands. Probably the first irrigating ditch of any size was the 
Konewoc, which was built about 1878. This ditch, some 9 miles 
long, tapped the Yakima River at a point about 10 miles below the 
present site of the city of North Yakima. The irrigated land was 
used for growing alfalfa and wheat hay, but only upon a very limited 
scale. A few hopyards were found in the Ahtanum Valley as early 
as 1880. Haid 

By 1888 there were a few family orchards in thedistrict, mostly 
prunes and apples. Probably the first commercial planting of fruit 
trees was made about this time by H. J. Bicknell in what is known 
as Parker Bottom. This planting consisted of 3 acres, principally 
prunes and peaches. In the spring of 1889 Fred Thomson set out, 
also in the Parker Bottom district, the next commercial planting, 
including probably the first commercial apple orchard in the valley. 
His whole planting consisted of 10 acres, including 3 acres of prunes, 
3 acres of peaches, 3 acres of Ben Davis apples, and 1 acre of pears. 
At this time a few express shipments of fruit were being sent to the 
coast cities from the small home orchards. The fine quality of the 
fruit and its freedom from insect injury and diseases were incentives 
to commercial planting, and following the early plantings in Parker 
Bottom other orchards were set near Zillah, a few miles below, and 
also in Naches, at Selah, and on Nob Hill in the upper valley. 

In 1888 and 1889 two important irrigation companies were orga- 
nized; one under John A. Stone to undertake the Selah project and 
the other under Paul Schulze to. develop what is now known as the 


_ Sunnyside Government ditch. Land with water rights at this time 


was selling from $30 to $50 per acre. Paul Schulze was the Northern 


Pacific land agent and had purchased from this railroad a considerable 


acreage which it had received as a part of the alternate sections given 
under Government land grants. The other sections of land were open 
to homestead. Both the above companies went into the hands of 
receivers in 1893 and emerged as private corporations again about 
three years later. The Government purchased the Sunnyside Canal 
in 1906 and about 1911 the Selah project was taken over by the 
growers in the form of a water users’ association. About 1896 the 
Government built a canal to the Indian reservation and in 1909 began 
the Tieton and other reservation canals. Following the Selah and 
Sunnyside projects came the Congdon or Yakima Valley Canal and 
also the Selah-Moxee Canal. 

Up to about 1897 the prune-growing industry occupied a position 
of chief importance; about this time the prices for prunes became so | 
low that many orchards were pulled out. — 
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In 1894 the total apple output shipped from the valley probably 
amounted to about 25 carloads and was assembled from small home 
orchards. The fruit was layer packed but not wrapped. The old 
60-pound box, 12 by 12 by 21 inches was in common use at that 
time. The apples were marketed chiefly in coast cities and netted 
the growers about $1.50 per box. In 1896 Mr. Fred Thompson 
shipped from the Yakima Valley what was probably its first car of 
fruit to be sold east of the Mississippi River. This car consisted 
chiefly of peaches and pears. 

It was about 1894 that the apple-planting period really began. 
Reliable estimates place the total acreage of all orchard land at about 
3,000 acres in 1900 and the total apple crop for that year at about 
200 carloads. This output was nearly doubled in the next two years, 
during which time the early commercial plantings were coming into 
bearing. With this development of the fruit industry had come the 
growing of alfalfa, potatoes, and hops upon a fairly large scale. 

Growers received in the neighborhood of $1.50 per box for apples 
during these times, and this high price brought on a very extensive 
planting of apples, which reached a climax about 1907 and 1908. 
The first varieties to be planted were princiaplly Ben Davis, Winesap, 
Jonathan, Baldwin, and White Pearmain. 


SOIL. 


Yakima sandy loam occupies not only the principal portion of the 
Ahtanum Valley, where the investigations about North Yakima were 
made, but also the district in which Buena, Zillah, and Boone are 
located. This soil is typically a fine gray sandy loam, light and friable, 
and varies in depth from a few inches to 60 feet or more. It lends 
itself easily to cultivation and is well adapted to the crops which 
may be grown in this climate. 


DISEASES AND PESTS. 


Fire blight, both on the pear and apple, is a serious menace to 
the fruit industry of the valley. Many of the orchards suffered 
from the prevalence of this disease in 1912 and 1914. Considerable 
damage has been done each year and but for the efficient work of 
the county inspector and the organizations of the growers them- 
selves a greater-loss would have resulted. 

Apple powdery-mildew has been found in all parts of the valley, 
affecting the Jonathan more than any other variety; but on the 
whole it has done little damage. Both iron sulphide and atomic 
sulphur have been used for its control. It is only within the last 
two years that it has caused valley-wide infection. 

Collar-rot, as it is locally known, has been found in some of the 
orchards of the valley and many apple trees have been affected 
seriously. Methods of control of this disease are being studied. 


COST OF PRODUCING APPLES IN YAKIMA VALLEY. a 


The codling moth is perhaps the worst pest of the valley, but with 
thorough spraying at the correct periods it is believed that it may be 
controlled. The other insect pests of economic importance now 
known to be in the valley are San Jose scale, oyster-shell scale, 
Lecanium scale, woolly aphis, green aphis, and rosy-apple aphis. 

Apple and pear scab are now found to a limited extent, but thus 
far have caused but little damage. 


CLIMATE. 


The climate of Yakima Valley is decidedly arid, and without 
irrigation the growing of agricultural crops would be impossible. 
The temperature during the summer often reaches 100° F., but be- 
cause of the relatively low humidity it is not oppressive. The winters 
are generally mild with but light snowfall. 

There was an annual average of 187.4 growing days at Yakima 
in the five years 1910-1914, inclusive. The Ahtanum Valley itself 
is well protected from severe winds; but in the lower valley, where 
the country is more open, winds often cause crop damage. 

The mean annual precipitation for the five years 1910-1914, 
inclusive, at an altitude of 1,070 feet, North Yakima was 6.64 inches; 
in the Moxee Valley at an altitude of 1,000 feet it was 7.47 inches. 
For the 22 years 1893-1914, inclusive, the mean annual precipitation 
of the Moxee Valley was 8.36 inches. The greatest precipitation 
takes place in the months of November, December, and January, and 
the least occurs in the months of April, July, and August. 

For the most part the climate of Yakima Valley may be said to be 
very pleasing and healthful. 


TOPOGRAPHY. 


Yakima County receives its water for irrigation purposes from the 
Yakima River and its tributaries. This river has its source on the 
eastern slope of the Cascade Mountains, taking an easterly and 
southeasterly course, entering the northern part of Yakima County 
and flowing into the Selah Valley, a plain about 4 miles in length. 
At the end of this valley it passes through a narrow gap into 
the upper Yakima Valley. From here it pursues its southerly 
course east of the city of North Yakima and about 6 miles south 
passes through what is known as Union Gap and enters its lower 
valley, in which are located Parker, Zillah, and Sunnyside. The 
upper valley is bounded on the north by Selah Ridge and Cowiche 
Ridge, and on the south by Yakima Ridge and Ahtanum Creek. 
The valley between the Yakima and Selah Ridges east of Yakima 
River is known as the Moxee Valley and that between Yakima and 
Cowiche Ridges west of Yakima River is known as the Ahtanum 
Valley. The total length of this valley is from 75 to 80 miles and the 
width is not greater than from 5 to 6 miles. The slopes of the 
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ridges of the valley are steep and rocky, but the valley itself is nearly 
level, with a gentle slope toward the Yakima River. (Pls. I, IJ, III, 
and IV.) 

METHOD OF PRESENTATION. 


In analyzing the cost of production in the Yakima Valley it is 
deemed advisable to give the results of the management under the 
two more common methods of handling the soil, namely, clean 
cultivation and the mulch-crop system. The former refers to 
orchards which are annually cultivated and in which no cover or mulch 
crop is sown. The latter refers to orchards in which the growing of 
alfalfa, clover, and vetch is the practice. Alfalfa is grown in prac- 
tically all the mulch-crop orchards considered in this study. The 
method of management is fully discussed under the subject Mulch 
Crop. 

The cost of production of apples in orchards under each method 
of management will be given separately for North Yakima and 
Zillah. These will then be combined to show a cost of production of 
each method of management for the valley, and finally the cost of 
production will be given in all orchards considered in this study 
regardless of the method of orchard management. . 

Four kinds of costs are considered in arriving at the total annual 
cost of production—(1) maintenance, (2) edhe (3) material, and 
(4) fixed, which are subdivided as Pollo 


Labor costs. Costs other than labor. 
Maintenance. Handling. Material. Fixed. 
| 
Manuring. Hauling shooks. Manure. Interest. 

Tuning. Hauling boxes to and | Spray material. Apple-building charge. 
Disposal of brush. from orchard. Seed. Equipment charge. 
Cultivating. Picking. Gasoline and oil. Sprayer hire. 
Trrigating. Packing-house labor. Made-up boxes. Taxes. 

Thinning. Hauling packed boxes. Insurance. 
Propping. Picking up and hauling Water rent. 
Spraying. culls. 


Miscellaneous. 
Sowing mulch crop. 
Harvesting mulch crop. 


FARM ORGANIZATION. 


The most intensive type of specialized agriculture of the entire 
valley is found in the vicinity of North Yakima. The apple is the 
most extensively grown fruit, although the pear, peach, plum, and 
some of the smaller fruits are common. The ranches are small, with 
usually a tract of commercial orchard. However, most ranchers 
produce enough garden truck for their own families. Many of the 
owners do much of their own work. Not all ranches are fully equip- 
ped with the necessary implements for orchard work, though the 
owners are generally able to exchange, borrow, or hire them at their 
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convenience. Some keep but one horse, with which most of the 
light work may be done. For heavy work arrangements sometimes 
are made for the use of a neighbor’s horse for short periods. The 
rancher usually keeps a cow, a few pigs, and a small flock of poultry. 
Where the orchards are under mulch-crop management there is a 
tendency to keep a somewhat greater number of such animals. 
Ranches in the Zillah district are comparatively large and more of 
an attempt is made at diversification than in the upper valley, where 
the orchards occupy a larger percentage of the farm acreage. Even 
so the type of farming remains highly specialized and fruit is the 
principal crop. Here is found a greater acreage of pears, cherries, 
and other fruits, and until recent years peaches were grown to a con- 
siderable extent. The Zillah ranches have a larger acreage in young 
fruit than those in the North Yakima district and more land is’ 
devoted to the growing of other crops, particularly alfalfa. The 
typical ranch is of such size that the operator devotes most of his 
time to the work on his own place. In this region there is a growing 
tendency to raise alfalfa in the orchards to be used for hog pasture. 


SIZE OF RANCH. 


The ranches of the North Yakima district are usually small. Of 
_ the 64 considered in this investigation, extreme acreages are 2 and 40. 
Most of the ranches range between 2 and 20 acres insize. Theaverage 
ranch contains 10.79 acres, with 5.18 acres of apples in bearing. 
Neéarly every ranch has a few pear, cherry, and plum trees and a small 
acreage of young apple trees. Nonbearing apples average 3.34 acres 
per ranch. On the average less than one-half acre is devoted to the 
erowing of other crops. (See Table III.) : 

The apple orchard is usually of such size that one man can com- 
fortably do all pruning and look after the necessary operations with 
but little extra help except during the thinning, spraying, and har- 
vesting periods. 


_ Tasie II1.—Average size of ranch and of areas in crops for 64 ranches in the North Yakima 


district. 
Method of culture. 
Item. 

Clean Mulch-crop 
(43 records).|(21 records). 
PAN etal O Ola CheSaitie Ga Cleese ees rari itis ea oe. Sislnlc W ee ied a a len se een ieminclosi sae 11.96 8. 40 
AVeracemilianlemenres vim ranich sche se. ce. fe ae De oes oo cisee ens oe ect 11.7 8. 28 
Average acreage in bearing apple orchard... .. pou bose csouceqsussesbaccapsagccoTs 5. 49 4.52 
Average acreage in young apples and other fruit.............--...----------+----- 5. 90 3. 46 
LOSES BORA ZO TIN OWOEIP OR) USS adc sanoseosessesd bannooGae JsbeuansenoccEscosecse 38 30 
MULAN QOReS: SPAN Sanacceudes ooadsoaseceesesno ness auaadunuecuosauoooodoeode 5. 75 4.81 


The 56 ranches in the Zillah district considered in this investigation 
are somewhat larger than those in North Yakima, ranging from 8 to 
60 acres. The average size is 21.57 acres, with 7.77 acres in bearing 
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apples. There is an average per ranch of 6.28 acres in nonbearing 
apple orchard and 1.79 acres in other fruits. As already indicated, 
a greater acreage is devoted to other crops here than elsewhere in the 
district, there being an average of 4.17 acres of such crops per farm, 
3.23 acres of which are in alfalfa. On account of the size of farm 
perhaps the rancher is not able to put in as much time on the bearing 
apple orchard as is the usual case in the North Yakima district. (See 
Table IV.) 


TaBLE [V.—Average size of ranch and of areas in crops for 56 ranches in the Zillah 


district. 
Method of culture. 
Item. 

Clean Mulch-crop 
(32 records)./(24 records). 
A.verage:acres-in ranch: 2). 5. age Bwa Sewtes tek ito See a ae ee ee ee 22. 26 20. 66 
Average tillablevacrestiniranch css -e5 sce cones eee eee see eee eee 21.56 19. 98 
iAwverageacreageun bean evap ple Orchar derma seat eee eee 7.70 7. 85 
Average acreage in young apples and other fruit.................2.......---.--.- 9. 33 6. 40 
Average acreage in other crops, including pasture. -.....-...-.-.-.-.---.-.---<-- 4.53 5.73 
Pillable‘actes Per NOrse = oq )-sc..o cs cle sao <2 esa as alae eee a ee ee 8. 04 7. 92 


TYPES OF RANCHERS. | 


Two distinct types of ranchers are found in the valley. In the 
North Yakima district are found men engaged in ranching who were 
formerly professional men and tradesmen in different parts of the 
United States. Many of these men are at present interested in some 
other business besides ranching. The orchard is more or less inci- 
dental to the welfare of such men. However, there are several men 
who came to this section unacquainted with the business of apple 
erowing, expecting soon to acquaint themselves with it and make a 
comfortable living and at the same time have all the privileges of - 
the near-by city. Many of the owners of these small tracts.are inter- 
ested in the development of orchards farther away from town. 

In the Zillah district are found ranchers of asomewhat different type. 
Many of these men were engaged in other lines of farming before com- 
ing to this region to settle. Some came at an early date, when the 
price of land was between $30 and $50 an acre, but there are many 
who came during the boom period and paid high prices for their land. 
A number of the ranchers were eastern and central-western farmers. 
This type of rancher as a rule is acquainted with general farming and 
usually is found growing other crops than fruit and raising some stock 
besides. | 

The ranchers of both districts are generally well educated. Up-to- 
date schoolhouses are found in many parts of the valley. (See fig. 2.) 
A few men in the Zillah district own property farther down the lower 
valley and devote it somewhat to hay growing and cattle raising, 
but this is not the general rule. 


COST OF PRODUCING APPLES IN YAKIMA VALLEY. Lt 
INVESTMENT. 


The average investment per ranch of the 120 ranches studied in the 
Yakima Valley was $14,504.32, or $1,235.70 per acre. The areas in 
proximity to North Yakima have the advantages of the city. In the 
Nob Hill section, nearness to North Yakima, beautiful location, and 
the numerous incidental advantages of such an ideal situation make 
this acreage almost a prohibitive investment to one who must depend 
solely upon the income from the apple business, for at the time of this 
investigation merely the interest on such an investment amounted to 
a large proportion of the total annual cost of apple production. How- 
ever, Many men with independent incomes, wishing to establish beau- 
tiful homes under ideal conditions, bought small tracts of orchard and 


Fie. 2.—A community district school in the Tieton district, many miles from railroad. Such schools 
are a product of progressive ranches and progressive ideas. They are a measure of rural social condi- 
tions of the region. 

retired from active business life, expecting that the apple business 
would give them fair incomes. Many did not then consider the inter- 
est on their investment. Furthermore, prices then received for apples 
were high and in many instances seemed to warrant the prices asked 
for land. 

As far as location and climate are concerned, it would be difficult 
to find in the Northwest apple-producing areas a region Sur poesie 
Yakima Valley. 

Considering separately the 64 ranches in the North Yakima dis- 
trict, the average investment per ranch of 10.79 acres is $15,639.29, 
of which $7,525.78 is the estimated ites of the bearing apple orchard 
per ranch. This estimated value of the average apple orchard is 
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52.57 per cent of the total investment. A greater valuation per acre 
was reported for ranches on which orchards are under mulch-crop 
than for those under clean-culture management. This is due prima- 
rily to location, land values being as a rule higher in the Nob Hill sec- 
tion, where more of the orchards are in a mulch crop, than in the Fruit- 
vale or Broadway localities, where clean cultivation is practiced by 
nearly all orchardists from whom data were obtained. (See Table V.) 


TABLE V.—Average size of ranch and bearing orchard and average investment per ranch 
and per acre for 64 ranches in North Yakima district. 


Method of culture. 


Item. Nl 
Clean. |Mulch-crop.| Combined. 

IN{UIMbE riOiPe Cords siyee k eee ee Or sae ae ees er eaten Oe 43 21 64 
Average acreage per ranch: 

HA 10 Fs] Rea ee gee ee) ee Pe SSN ge Aaa ne Le. Uninc ae ae 11. 96 8. 40 10. 79 

In bearing apple orchard-............-- SSeS ed ee pitt A ates, Sorts 5. 49 4, 52 5.18 
Average investment per ranch: 

LUN Gears ei ea ira Elan ee Wa ys 8 na a ai ee ees ee ee REN $16, 329. 71 | $14.225.57 | $15, 639. 29 

Land andimprovement..........-- Sapte WLS are eae nae $15, 695. 12 | $13, 532. 00 $14, 985. 34 

nbearin grap leronclvan Geer cy ele eee ee ree $7, 708.14 | $7.152. 38 $7, 525. 78 

Equipment iiGo2 oo Soa emits ete ses rt Vee et cena a $339. 88 $357. 48 $342. 97 
Average investment per acre apple orchard: 

NRO) Fe ES eee re ni en Ce een Sa oa Abe Mees $1, 469.77 | $1,657.14 $1, 531. 25 

DLO PONY eps) OD ees rk sce SIERO a MN eS Shea Den er RULE Cn Prete $33. 11 $39. 12 $35. 08 
Per cent value apple orchard is of total investment per ranch 1...... 51..00 55. 79 SPAY 


1 Average of percentage figures for the individual ranches. 


The Zillah district presents a somewhat different aspect. It is 
located in the lower valley, which is not quite as highly specialized 


an apple-producing area as the North Yakima district. The ranches 


are larger, and, although more diversified, the raising of the apple is 
the chief ranch enterprise. The homes of the ranchers here are not so 
pretentious as those of the Nob Hill section, but the people enjoy all 
the advantages of an up-to-date rural community and have good 
train service to the city of North Yakima. 

For the 56 ranches studied in the Zillah district the average invest- 
ment per ranch of 21,57 acres is $13,207.21, of which $4,409.20 is the 


estimated value of 7.77 acres of bearing apple orchard perranch. The 


value of the bearing apple orchard is 37.23 per cent of the total invest- 
ment. (See Table VI.) : 

These investments are high in comparison with many of the farms 
in the Eastern apple-producing regions, but they are not exorbitant 
as compared with those of other Western and Northwestern apple- 
producing regions. (See Table VII.) 
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TaBLE VI.—Average size of ranch and bearing orchard and average investment per ranch 
and per acre for 56 ranches in Zillah district. 


Method of culture. 
Item. 
Clean. | Mulch-crop | Combined. 
Number ORECCORIS#e ses aaa aaa tans ote sasak 2 Je. Se CE eae 32 24 56 
Average acreage per ranch: | 
IROfale sae eee ee ere artes: Saas om ces Sahel et tS 8 Soe | 22.26 | 20. 66 21.57 
inuhearingapple orchards). .0-5: 212.502 1s EW hae (eas | 7.70 | 7.85 Rilke 
Average investment per ranch: bia é 
ARG Galea See pen een eee se. Senn eh eee oh Ries hott aa ae ee arate | $13, 487.83 | $12, 833.06 | $13, 207.21 
Mandsanad gM PERO VeMeNGe a. es sles see ee hl eae tee eY Oe ey, | 12,334.06 | 11, 787.29 12, 099. 73 
hpearineian ple OkGh ard s.s o> aceasta emcee Shae eens oslo | 4,338.75 4, 503.13 4,409.20 
IB (UID MICIG sec ee. 5 secure See roe ase Scie sis a cae cee EE Se oes | 486.25 464.46 476.91 
Average investment per acre apple orchard: 
Gua ewes a ee ee eer aes tes. OC eadcae ae ee ease see Sees 564.38 | 562.50 563.57 
HB} GURL PI GEN arene ras ore rete rae esos ke eels (area rain ors ee Sterns | 25.62 | 26.62 26.09 
Per cent value apple orchard is of total investment per ranch !..._.. | 35. 42 | 39. 64 37.23 
| | 


1 Average of percentage figures for the individual ranches. 


The interest on the apple-orchard investment in these districts is 
very high, averaging 24.98 per cent of the total annual net cost of 
production on the 120 farms studied. | 

The investment in equipment is heavy, totaling $342.97 per ranch, 
or $35.08 per acre, in the North Yakima district; $476.91 per ranch, 
or $26.09 per acre, in the Zillah district; and $405.48 per ranch, or 
$30.88 per acre, for the 120 ranches studied. 

The equipment investment usually includes all necessary equip- 
ment for‘ orchard work, such as spray outfit, spring and spike tooth 
harrows, plows, cultivators, wagons, pruning tools, ladders, and mis- 
cellaneous orchard tools. 

The average investment per ranch for the 120 considered in this 
study was $14,504.32, of which $6,071.38 was in bearing apple or- 
chards. -(Ranches averaged 15.82 acres and orchards 6.39 acres.) 
This apple-orchard investment is 45.41 per cent, of the total invest- 
ment. : 


TaBLeE VII.—Comparative investments of four commercial apple-producing regions. 


ee Hood r 
Yakima . Wenatchee} Western 
Item. Valley. Valley Valley. | Colorado. 
Average investment per ranch...../......--....-...---- $14, 504.32 | $23,487.36 | $20,974.00 | $16, 366.87 
Average land and improvement investment per ranch..| $13, 638.73 | $22,503.70 | $20,097.00 | $15,340.14 
Investment in bearing apple orchard per ranch.-.....-.- $6, 071.38 | $12,257.87 | $12, 250.00 $6, 657. 34 
Investment in bearing apple orchard per acre.........-. $1, 079. 67 $990.74 | $1,925.00 $653.49 
Equipment investment per ranch .......--...---------- $405.48 $491. 87 $444.00 $708.51 
Equipment investment of bearing apple orchard per 
NG One see Ba oe LR Se eT re era | $30. 88 $22. 67 $44.65 $29.56 
Per cent value of total ranch investment the bearing 
orchard represents............- 2 AO SE Pe Sie ay See RE 45.41 54.03 58. 00 40.70 
MUCTASC ACTEGIPERTANCH 2 5.0.) occ. 22 lla s- se ese lesen! 15. 82 39.49 11.40 38.24 
Average acres in bearing apples per ranch-.-....--.-.---- 6.39 12.45 6.50 10.81 
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ORCHARDS. 


SIZE. 


The largest orchard considered in the North Yakima district was 
20 acres, the smallest 1 acre. The orchards from which records were 
obtained under mulch-crop management averaged 4.52 acres, a little 
smaller than the clean-cultivated, which average 5.49 acres. The 
bearing apple orchard occupies about the same proportion of the 
ranch under either system of management. There is an average of 
5.18 acres of bearing apple orchard out of 10.79 acres per ranch on 
the farms studied in the North Yakima district. 

In the Zillah district the orchards under mulch-crop management 
average 7.85 acres, and clean-cultivated orchards average 7.70 
acres. The bearing apple orchard occupies about the same propor- 
tion of the ranch under either method of management. Consider- 
ing all bearing orchards’ in the Zillah district, regardless of the 
method of soil management, the average size 1s 7.77 acres out of an 
average of 21.57 acres per ranch. 

The average bearing apple orchard of the valley, when all records 
are considered, is 6.39 acres out of the average of 15.82 acres per 


ranch. 
AGE. 


‘The average age of all orchards considered in this investigation 
was 12.6 years. The clean-culture orchards average 12.73 years and 
the mulch-crop orchards average 12.37. The average age of orchards 
in the Zillah district was 12.54 years, while in the Yakima district 
the average was 12.66. Trees in these districts, as in other North- 
western apple-producing sections, may be considered as bearing at 
7 years of age, and only orchards this old or older were considered 
in this investigation. Practically all varieties will bear on an average 


a box or more of marketable apples per year between the ages of 6 and - 


9. There were not yet in bearing 1,827 acres, or 58.24 per cent of the 
total apple acreage in the Zillah district; in the Nob Hill area there 
were 2,501 acres, or 62.89 per cent. The age of bearing orchards in 
the Zillah district varies from 8 to 22 years, though generally there 
seem to be two groups, those 8 to 12 years and those 18 to 22 years. 
The younger orchards appear to be the best cared for and the most 
profitable. ; 


VARIETIES. 


Between 50 and 60 varieties are grown by the orchardists from 
whom records were taken. The older orchards of the valley contain 
such varieties as Monmouth, York Imperial, Twenty Ounce, Missouri, 
and Ben Davis. As in other Northwest regions, earlier plantings 
were made of varieties well known to the ranchers in their 
home States. The small family orchards were the beginning of the 
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industry and contained many of the above mentioned varieties. With 
the development of the industry came the knowledge of the varieties 
better adapted to the region. 

The principal commercial varieties now grown in Yakima County 
are Winesap, Jonathan, Ben Davis, Esopus, Missouri, etc. (See 
Table VIII.) 


TaBLE VIII.—Ten varieties of apples having the largest acreage in Yakima County. 


Per cent 

Variety. Acres. of total 

acreage. 
AUAYABIOV NSE 0) zee ch) sas AUCs TEE a oe A RL USS SCLC INL Py aparen Geter ana Bike aea yA . 6,201 15. 52 
SCONE) EHO so Se OA Te ae acl Lok be Yee ae ee SO Ae OM ape 5,916 14. 81 
TB\eyO A DANA eos Gea ne RN Na Tae OT IS IN tc et ee La ot a Uh 5, 103 12.77 
Heepus QSUEZeIOe Tg) ue arerreee Dry nur un ME Le eC NE Si all alia Se Sine at oy ek 2, os é. o 

LSS OUT pa ee  e EN et Ren Cn Mi ee una a MeN RAN Ue M gM RTE ESA 9 SNOWED) Os Se 57. 4 

NellowaNewtowal oye enue Gigi 08a SRO a RIC Tae CaN EO es 2° 366 5.92 
IROMERB Cauitiymemsen ey Pekan en MUU Mila REMC /Geyea MANN NR NIE Lie) CRIN te Nee 2, 203 5.51 
LENOX) 5 S65 Sh ry el id RS ea ea ae EI a EG et BN ae a ea eA I a 339 3. 40 
Npemaas (pla ckiiwaey aii ks nro in T Coma ig a ees 1,075 2. 69 
SLAY TIN ATAMV VPI CSEU TOE eee nea mtn my NP URE ie ur meee CI Ses tp kph Re ey Fae 991 2. 48 


METHOD OF ORCHARD PLANTING. 


Many of the older orchards of the valley are set as close as 15 by 15 
or 20 by 20 on the square. However, in many instances the orchard- 
ists are removing part of the trees so as to get sufficient space for the 
erowth and development of those remaining. Among the younger 
orchards the distances set vary from 20 by 20 to 30 by 30, trees being 
set on different plans. As might be expected, there is little difference 


_ in the plan of setting between the clean-cultivated and the mulch-crop 


orchards, since most of these orchards were set before any considera- 
tion was taken of an orchard mulch crop. Considering all orchards 
in the Zillah district, regardless of the plan of setting, there was an 
average of 68.2 trees per acre. In the North Yakima district there 
was an average of 78.2 trees per acre. Considering all records taken 
in the valley, there was an average of 73.6 trees per acre. 


YIELDS. 


Records of yields were obtained from each orchardist covering as 
long a period as possible. (See Table IX.) The plan was to get rec- 
ords covering at least a 5-year period, so that any abnormality in one 
year or another might be minimized in the average. ‘The belief was 
that fair results could not be counted on from the consideration of 


_ any one year’s yield, since many conditions, such as the weather, in- 


sect pests, and fungus diseases, often make the yield for a given season 
entirely unreliable as a measure of the business of a district. In 1911 
a severe frost affected the yield of many of the orchards of the valley. 
Two ranchers considered in this investigation lost their entire crops 


that year. 


(see 17 Bull. 614-2 
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TABLE 1X.—Average yield per acre, 1910-1914, inclusive, for 120 orchards in Yakima 


Valley. 
E ; North Yakima and 
North ae dis- Zillah district. Zillah districts com- 
i | bined. 
Year. . | in 
| Average verage Average 
Nora ber yiel d in arb yi ield in Number yield in 
| packe packe z packed. 
records. | “boxes. records. Worcs records. ieee: 
113) (0 Yapeoetten ope Stakes iba ies ay 20 617.1 24 | 464.7 44 534.0 
1 (1g Ei ewan nes Wee pene Rew armani ke 2c : 30 | 277.9 33 216.8 63 246.0 
ght EARS ae earn speek SW Se a 2 51. | 617.3 48 | 591.3 99 604. 7 
1G Sere eee ee ee See ee eA 62 | 354. 6 54 | 328.6 116 342.5 
LOU Ae aS ee ae earn NAR TC a a nae 64 590.5 56 | 452.3 120 526.0 


There is a difference in the number of estimates considered in 
different years, yet the figures presented reflect the tendency to 
alternate bearing, as well. as the effects of weather conditions. 

The age of the trees has a marked bearing on the yield for these 
districts. Some varieties of apples in the Yakima Valley bear a few 
apples at the age of 5 years. However, in arriving at the average yield 
for the valley only the yields from orchards aged 7 years and over are 
considered. The majority of orchards from which records were taken 
were between the ages of 9 and 15 years at the time of this study. 
Each orchard is given the same weight and the acre is used as a basis 
of comparison. All yields were taken from orchards representitive 
of the district, so as to make the data comparable. There is a gradual 
increase in the yields of trees from the time they are 6 years of age. 
(See Table X.) 

- It will be noted that the yield per tree increases rapidly with the age 
until the tree reaches 9 years of age and that thenceforward the in- 
crease is more gradual. 

There were not enough records of intense over 12 years of age to 
furnish reliable figures. 


TABLE X.— Yield per acre from trees of different ages in the Yakima Valley. 


Yieldin | : 

Pe 

Number of estimates. ae i Decne’ PIES DEP BeaESe sh 
oxes. 

1 age Rat Sede «tote Wohi Se TN eR et eden opel visi By oe ae 8 da 6 175 75. 66 2.32 
Rte bie 8 ha Sg ga cee a ae ee a ere a 7 | 311 73. 50 4.23 
7 (ea agree nN hy on oon eM ay d ee BN A ere oth ce BE a 8 350 73. 82 4.74 
OS eek AS sees Ls Aiea ea 5 RR ee i eR 9 453 veewa! 6.14 
SS at os NS SRE eee a IE peoe ay Sen eee eet eee ee 10 454 74, 32 6.10 
15) Ue OIE iC ae eerie fom peek See Te Pye eee cn 11 469 foe 6. 51 
Sooo LI oe ee ee Re RON ARS An fete Re Snes eee 12 505 | 73.97 6. 83 

PASELAL GRE OTOL O be) le ae ee te tee en re ea nos oomesee eA 73.81 


The size of the orchard appears to have considerable influence on 
the yield throughout the districts. (See Table XI.) Small orchards 
have more trees per acre than the larger ones, and as a rule the ranch 
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is proportionately small. The trees in the small orchard usually 
get more care and individual attention than those in the big orchard. 

The average yield of the orchards studied is here presented regard- 
less of the size of orchard, variety of apple, and the age of the trees, 
7 years and over, without consideration of the year. 

The average yield per acre in the North Yakima district in orchards 
under clean-culture management was 475 packed boxes, or 6 packed 
boxes per tree. In the orchards considered 79 trees per acre was 
the average. The average yield per acre in orchards under the 
same method of management in the Zillah district, with an average 
of 69 trees per acre, was 421 packed boxes, or 6.1 boxes per tree. 

The average yield per acre in the orchards of the North Yakima 
district under mulch-crop management was 434 packed boxes per 
acre, or 5.7 boxes per tree. These orchards averaged 76. trees per | 
acre. The average yield per acre in the Zillah district for orchards 
under the same system of management was 367 packed boxes, or 
5.5 boxes per tree. These orchards averaged 67 trees per acre. 


TaBLE XI.— Yvelds of 120 orchards of varying acreages and different cultural methods in 
Yakima Valley. 


Clean-cultural management. Mulch-crop management. 


Acresin orchard. | Num-| 4... |Packed| myees | Boxes | NUM: | aver. |Packed| qrees| Boxes 
ber of boxes ber of boxes 
rae age per per per rae age per per per 
| erie age. Bae acre tree ane age. acre acre. tree. 
: 
AES 3 Lea Sse dy oe 44 12.8] 496.8 Wie 6. 43 DD IDA 8) Pe EB 7 73.8 5. 90 
Gxbonl OR See eee 19 IDSOS ST Al4e3 74.2 9. 08 19 12 379 66.6 5. 63 
DiIstOI20 eee 12 12.3 | 348.3 67.1 5.19 4 13.8 | 304.2 80. 4 3. 78 
Mota Re 75 IPA 7; 452.2 74.9 6. 04 45 12.4 398. 1 (alee) 5. 58 
Combined management. 
Acres in orchard. l 
Number | 4 verace | Packed | ‘Trees Boxes 
ofrec- | “V7 OS* |boxesper| per per 
ords. int acre. acre. tree. 
TA GOD Soi Se Diet ce a RO a eee 66 12.7 476.3 76. 2 6. 25 
CATO YEO) Os ee ae a ae pe ee 38 DNS 394.7 70. 4 5. 61 
IHU GHO) DD es cee a ps ee oa a 16 12.7 337.3 70.3 4.80 
ND 0, 2 eee 120 12.6| 431.9 73.6 | 5. 86 


The orchards under clean cultivation show a slightly larger yield 
than those under mulch-crop management. The difference is not 
large, however, when considered on a comparable basis. There is 
an average yield of 0.3 box more per tree under clean-cultural than 
under mulch-crop management in the Yakima district and 0.6 box 
more per tree in the Zillah district. Assuming that there are the 
same number of trees per acre—for example, 70—there would be 
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an average yield of only 21 boxes more per acre under clean-cultural 
than under mulch-crop management in the Yakima district, while 
in the Zillah district there would be an average yield of 42.1 boxes 
more per acre under clean-cultural management. 

A few years ago all men in the valley practiced clean cultivation. 
Of late years many of the orchards have been sown to alfalfa or 
clover. (See fig. 3.) In many cases the orchards which were clean 
cultivated showed the effect of too intensive cultivation and the 
need of humus. There seems to be a tendency on the part of some 
growers, after orchards have been sown to a mulch crop, to neglect 
the orchard in different ways. These seemingly small oversights 
have their effect on the physical condition of the trees, and thus 


Fic. 3.—An 8-year old Esopus and Winesap orchard in the Zillah section. The Esopus trees are badly 
affected by blight. Note the dense mulch crop of alfalfa. 


upon the yield. This is especially noticeable in the Zillah district, 
where men are using their mulch-crop orchards for pasturing hogs. 
On the whole, these orchards are not managed so carefully and thor- 
oughly as those under clean cultivation. Great care must be taken 
with the Yakima Valley orchards in a mulch crop until the practice 
has been in vogue for a sufficient time to enable the growers to become 
familiar with the details and results of mulch-crop management. 
Not alone in the Northwest does there seem to be this tendency to 
neglect orchards in mulch crop, but in some of the larger commercial 
apple-producing sections of the Kast a similar tendency is apparent, 
especially when the price of apples does not seem to warrant scru- 
pulous care. 
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Since the mulch crop has not been used generally in this district 
for any length of time, the true effects, as far as yields are concerned, 
do not seem yet to be in evidence. It is a recognized fact, however, 
that the orchards are in need of humus, and perhaps in many cases 


-the mulch-crop system, with proper management, would bring good 


results. However, whatever the system of management, if the 
orchards are to be kept in good physical condition and are to bear 
the average crop or more, due care must be taken in the management. 

Considering the valley as a whole, regardless of whether the orchards 
are under clean-cultural or mulch-crop management, there is an 
average yield of 432 packed es per acre, or 5.87 boxes per tree, 
the orchards ranging from 7 to 22 years of age and averaging 73.6 
trees per acre. 

ORCHARD MAINTENANCE. 

Under orchard maintenance are included those practices which 
at the time of this study usually were followed by 120 orchardists 
of the Yakima Valley in the upkeep of their bearing apple orchards. 
Among these are manuring, pruning, disposal of brush, soil manage- 
ment, thinning, propping, spraying, and any miscellaneous labor 
previous to handling the crop. 

MANURING. 


Manuring is the annual practice of 77 per cent of all orchardists 
considered in this investigation. It is obvious from the small 
number of work horses and other stock on the average ranch that the 
amount of manure annually produced is small, yet few of the ranchers 
buy any manure in town or have it shipped in from other points. 
Most of the manure produced is usually applied on the bearing apple 
orchard, except for the small amount which is often used on the 
garden. Often, however, growers are found who make a practice 
of applying a considerable amount on the younger orchards. . As a 
rule, there is not enough produced on the average ranch to manure 


the entire bearing apple orchard each year. (See Table XII.) 


Eighty per cent of the ranchers visited in North Yakima and 73 
per cent in Zillah made a practice of manuring all or a portion of their 
orchards each year. The former apply an average of 4.78 tons and 
the latter 7.72 tons per acre. , 


TaBLeE XII.— Average time, tons, and cost per acre when a crew of one man and two horses 
is used for manuring orchards in Yakima Valley. 


Num- | Hours. Acres | 7 


District. UEC Ofd laa ees LO Aaa 
lreeords.| Man. | Horse. | hours. 


IN@ TL Ne eit Be ee Oe eee 25 8.51 | 17.02 1.17 | $4.68 5.52 | $8.28]. $12.96 
VA aE San ee ee 21} 10.88] 21.76 92 5. 99 8.50 | 12.75 18. 74 
North Yakima and Zillah --....-- 46 9.59 | 19.18 1.04 5. 28 6.88 | 10.32 15. 60 

Under mulch-crop management: 
INORiney Akama 5552 fo cc cc ok ns 14 7.49 | 14.98 1.34 4.12 4.14 6.21} 10.34 
JESINEN 5 Sei Se Oke Be ee ae 14 9.05 | 18.10 1.10 4. 98 5. 62 8.43 | 13.41 
8.27 | 16.54 1,21 4,59 4,88 7. 32 11.87 


North Yakima and Zillah .__...-- 28 
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Considering the orchardists in the North Yakima district’ who 
actually apply manure, regardless of method or crew used, it requires 
7.70 man hours and 13.93 horse hours to apply 4.78 tons per acre, 
at a cost of $11.20 for both material and labor, while in the Zillah 
district it requires 12.06 man hours and 20.73 horse hours to apply 
7.72 tons per acre at a cost of $17.71 for both material and labor. 
Considering only those orchardists in both districts who actually 
manure, it requires 9.65 man hours and 16.96 horse hours to apply 
6.09 tons per acre at a cost of $14.10 for material andlabor. Seventy- 
six per cent of all orchardists under mulch-crop management and 77 
per cent under clean-cultural management manure each year. 
However, considering the small amount of manure produced on the 
average ranch and the small acreage covered each year, much more 
was actually applied on the latter than on the former, the latter 
applying 6.74 tons and the former 4.99 tons per acre. 

Different methods are used in applying manure, some men using 
a sled and others a wagon for hauling purposes. -Manure is applied 
during the fall and winter months, usually being spread from the 
sled or wagon as the hauling is done. A few, however, put it in 
piles and spread it at their convenience. If there are certain trees 
which seem to need manure more than others, it is applied to these 
trees rather than spread uniformly throughout the orchard. Eighty 
per cent of the orchardists manuring each year use a one-man and 
two-horse crew, and 12 per cent use a one-man and one-horse crew. 
The remainder use a crew of two men and two horses. 


TaBLE XIII.—Number of hours and cost per acre required for manuring in orchards in 
Yakima Valley. 


Num- Hours. : Mate- 
Diciict ber of Labor vous rial | Total 
‘ rec- cost Pp cost. cost 


Under clean cultural-management: 


INORG Yi aikimaes ey eee he ee oe Re oe 43 6. 05 11. 00 $3. 16 4,02 $6. 03 $9.19 
ZA PEPE EPR er ae Ie eN ee Ra cyk vs ESE 32 10. 14 17. 29 os 13 6. 81 10. 21 15. 34 
North Yakima and Zillah................. 75 7.80 | 13.68 4. 00 5.21 7. 82 11. 82 
Under mulch-crop management: 
TICS ELEL aN C2 ets a ak hee A an A a re ; 21 6. 32 THe Sil 3. 28 3. 38 5. 07 8.35 
PONV EEN GLE A) das Mee eee LS Ske BE RSS MA SS ee ee 24 7.09 12. 37 3. 63 4.11 6.17 9. 80 
North WakimavandyAillahssseecese secon ee 45 6. 7: 11. 88 3. 46 ON 5. 66 9.12 
All orchards: 
IN Orth aikeimap ee a see acae ca eee eases 64 6. 14 11.10 3. 20 3. 81 5. 72 8. 92 
7 ANN GY a Pee ireaes erie mentor, Stn B/AURe yy An rae, 8 By 56 8. 83 15.18 4.48 5. 65 8. 48 12. 96 
3 3. 80 4, 67 7. O1 10. 81 


Table XIII shows that more manure is applied per acre in the 
Zillah than in the North Yakima district, also that 2 tons more are 
applied per acre on orchards under clean-cultural management than 
those under mulch-crop management. There is little difference in 
the time consumed in applying manure under the different conditions. 
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Regardless of the orchard management, a crew of one man and two 
horses will cover 1.10 acres in 10 hours, applying 6.12 tons per acre 
at a cost of $14.19 for labor and material. 

Considering all records, regardless of method of applying or crew 
used, there is a charge of 7.40 man-hours and 13.00 horse-hours per 
acre or a labor cost of $3.80 and material cost for 4.67 tons of $7.01, 
making a total manure cost of $10.81 per acre. 


PRUNING. 


Pruning is an annual practice of all orchardists throughout the 
valley. It is usually done during the winter and early spring, when 
the trees are still dormant. The ranchers, members of their families, 
or the regular hired help do most of the pruning, but a few have this 
work done by contract labor. 

The majority of growers prune heavily every year. Some do the 
heavy pruning in the years when a big crop is expected, lessening to 
a great extent the amount of labor and cost necessary for thinning 
and propping. However, the practice of heavy pruning preceding a 
large crop does not hold true in all instances. Pruning is really 
another method of thinning, although even with careful pruning it is 
usually necessary to do a certain amount of thinning. The amount of 
pruning also has a bearing on the health and vigor of the individual 
tree. Very few orchardists make a practice of summer pruning. 


TacLe XIV.—Cost of pruning 1m orchardsin Yakima Valley. 


| Aver- Cost. 


age Trees | Man- 
Num- | num- | Trees E : 
District. ber of | berof | per eyeraee ae nee hours | 
records)|/acres || acre. |) "8°" "|i cure | ee, |) Per | Per |) Per 
in or- Wy ACL@ess acres. |). trees 1s box: 
chard : 
Under clean-cultural man- 
agement: 
‘North Yakima. ........- 43| 5.49| 79.21| 12.58] 14.10] 56.16] $14.04 | $0.177 |s0.0296 
ANU MO eS ie ate en a ee 32 7.70 69. 07 12.94 Nek iP? 50. 36 12.59 - 182 - 0299 
North Yakima and Zil- 
Lee oe RE OS ye 75 6. 44 74.88 12.73 13.95 53.69 13.42 - 179 . 0297 
Under mulch-crop manage- 
ment: 
North Yakima. .......-- 21 4.52 76.26 IDA SAL 14. 03 54. 38 13.60 178 .0313 
DAW AR Sere rm aes 2 Say aS 24 7.89 67.03 12.00 14.14 47.39 11.85 silae - 0323 
North Yakima and Zil- 
dW 0a ee a a eee Pa 45 6.30 Uloo D2 B37 14.08 50.65 12. 66 -178 .0318 
All orchards: E 
Nonghevakimaes sss. 64 5.18 78.24 12. 66 14.10 55.58 13.90 .179 . 0301 
LAU es eee es eo 56 Us ttt 68. 19 12. 54 13.50 49.08 IDR PA? 179 - 0308 
North Yakima and Zil- 
NO acim SON, ay Se a ee oe ee 120 6.39 oso 12.60 | 14.00 | 52.55 13. 14 .179 . 0304 


On account of the closeness of setting and the rapid growth of the 


trees, it is necessary that this operation be done every year in order 


to keep the trees within reasonable control. There appears to have 
been no definite plan of shaping the trees which were planted earlier 
in the valley, but in the younger orchards the style of pruning is 
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toward a vase shape with open head. In the better cared-for or- 
chards three to five leaders usually were chosen and headed back 
for the first 3 to 5 years, after which the pruning may be said to have 
consisted of merely the thinning out of the heavier lateral growth 
along the main limbs each year. When these trees reach the age of 
12 years they usually are severely headed back, and from then on 
are pruned in such a manner as to prevent them from reaching a 
size or shape which will inconvenience the operator in doing the 
principal orchard operations. In the older orchards comparatively 
little heavy wood is cut from the trees. ; 

Many factors affect the time required for this operation, chief 
among them being the variety, size, age, and number of trees per acre, 
as well as the expertness of the pruner. Perhaps the greatest of 
these factors is the pruner himself. His skill and ideals are told 
by each tree throughout the orchard. In considering these data no 
detailed study was made of the influence of these factors, the object 
being merely to obtain the average time required for the operation. 

There appears to be little difference in the cost of this operation in 
the two districts. (See Table XIV). The majority of farms and 
orchards do not vary greatly in size, so that the time required for 
the pruning is not affected greatly by the size factor. However, 
where the ranches are small a larger percentage of the acreage is in 
bearing apples and usually there is a greater number of trees per 
acre. In the Nob Hill section this is especially true, for the orchards 
occupy such a large percentage of the total acreages and there is 
usually so little other work to be done that the men spend more 
time on this operation than do the farmers of the Zillah district, 
because they do not feel the pressure of other work. 

Apparently there is little difference in the cost of pruning the 
trees under clean-cultural management as compared with those 
under mulch-crop management. There is, however, considerable 
variation in the number of trees which some men give as the average 
number which they are able to prune per day, the extremes being 
6 and 60. Considering the valley as a whole, it is found that a man 
will prune an average of 14 trees 12.6 years of age in a 10-hour day. 

The acre cost for pruning in the North Yakima district is $13.90; 
in the Zillah district it is $12.27. Considering the valley as a whole, 
the pruning cost is 19.5 per cent of the gross labor cost up to har- 
vesting time. The tree cost for this operation (18 cents) is the same 
in both districts. The difference in the acre cost is due to the fact 
that there are 78.2 trees per acre in Yakima and but 68.2 in Zillah. 
Taking the valley as a whole, with an average of 73.55 trees per acre 
having an average of 12.6 years, 52.55 man-hours are required to 
prune an acre, at a cost of $13.14, or 18 cents per tree. 
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DISPOSAL OF BRUSH. 


Several rather widely varying methods of brush disposal are em- 
ployed, hence there is considerable range in the cost of this operation. 
A normal time could not be expected where there is such a wide varia- 
tion in controlling factors. The regularity of pruning, the amount 
and kind of wood removed, as well as the method of handling and 
disposing of the brush, each has a considerable bearing on the time 
required for this operation. The cost of disposing of brush is nearly 
proportionate to the cost of pruning. 


TaBLE XV.—Annual cost of disposing cf brush in orchardsin Yakima Valley. 


N Hours. Cost. 
ber of |, Acres |- 
District. aoe ea onch. 5 - . 
ard. er er er 
ords. “ | Man. | Horse.| gore. | tree. | box. 
Under clean-cuitural management: / 
INCI EO NENA BTR A eos Came eee a Re 43 5.49 | 10.54] 12.50] $4.51 | $0.057 | $0. 0095 
PZ GAN Nese py eee see ce ea ES pe ere 32 7. 70 12. 21 10. 98 4.70 . 068 . 0112 
North Yakima and Zillah..........-....- 75 6.44} 11.25] 11.85 4,59 - 061 . 0102 
Under mulch-crop management: 
INionGheYsakania) se Saas oe ia Ba yey ee 21 4.52} 10.46] 11.26 4,30] .056 . 0099 
Ha aes eS ak GS EU CU ees a ree ON la 24 7.85 | 12.98 9. 88 4,73 .071 . 0129 
North Yakimaand Zillah. o.5.5. 0-2-2... 45 6.30] 11.81 | 10.53 4,53 - 064 . 0114 
All orchards: . S 
ISI AA MN hod eens ae iM eee Le Neen 64 5.18 | 10.51} 12.09 4.44 . 057 . 0096 
LAUD eg eg r= te ee ate ee Cae ie 56 Us WH 12.54 10. 51 4.71 . 069 .C118 
North Yakima and Zillah... /-..........- | 120 6.39 | 11.46] 11.35 4.57 . 062 . 0106 


There is little difference in the cost in the orchards under clean- 
cultural as compared with those under mulch-crop management. 
Considering all the records taken the former cost per acre is $4.59 
and the latter $4.53. (See Table XV.) 

The two more common methods used in disposing of the brush are: 

1. A crew of either one man and one horse or two men and team 
with a wagon or sled is used to pick up, haul, and burn the brush left 
by the pruner. 

2. The brush is often placed in piles. A crew, varying in size as 
stated above, pick up the brush either by hand or with forks, haul, 
and burn it. 

In some instances a horse rake is used to clean up and carry the 
brush to a burning-place. However, two-man and two-horse crews 
are most commonly used in brush disposal in both the upper and the 
lower valley. 

It is a general practice in some orchards where large limbs are 
removed to have the same trimmed up and used for fire wood. Where 
such a practice is usual, the time required for trimming up, together 
with the hauling of the wood to the ranch house, is considered and a 
credit to the orchard is made for the same. 

There is little difference between the cost of removing brush in the 
North Yakima and in the Zillah districts. Considering all records 
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regardless of the crew used, there is an annual charge fee removing 
brush of 11.46 man-hours and 11.35 horse-hours, or an acre cost of 


$4.57. 
SOIL MANAGEMENT. 


Not many years ago the orchardists of the irrigated regions were 
warned not to allow any vegetation to occupy the land between their 
trees, lest the trees be robbed of food and moisture. It was soon 
learned, however, that many of the soils of the arid and semiarid 
regions were well supplied with mineral matter, but lacked one 
element essential to the healthful and profitable development and 
maintenance of tree growth, namely, nitrogen. This lack, often 
made obvious by the condition of the trees themselves, forced many 
of the orchardists of the Northwest to resort to the use of such legumes 
as alfalfa, clover, and vetch to supply the missing element. 

It now appears that the Northwest orchardists have done much in 
solving the problem of the high cost of soil management by the intro- 
duction of these crops. Though the use of legumes is a compara- 
tively recent innovation, nevertheless the method of management of 
orchards under mulch crop now in vogue in the valley will be con- 
sidered in this bulletin. The majority of orchards considered under 
this heading have used some legeume as a mulch crop for the past 
3 to 5 years. tn 
CLEAN CULTIVATION. 

The importance of cultivation in the cost of maintenance in orch- 
ards under clean-tillage methods is shown by the fact that when all 
orchardists using this system are considered the annual cultivation 
charge per acre is $11.26, or 15.92 per cent of the total gross labor cost 
up to harvesting time. The soil of the valley is such that many men 
do not find it necessary to use the plow for breaking the land, but 
depend principally upon the disk. 

Table XVI shows the frequency with which different implements 
are used by orchardists in the Yakima district who practice clean 
cultivation. Table XIX gives the same for the Zillah district. 


TABLE XVI.—Implements and the number of or ads 6 in which each is used in 43 orchards 
under clean-cultural management in the Yakima district. 


+ | Spring- | Spike- | 6-foot . 
When used. Plow. 1 Disk _| tooth tooth culti- Suit. Float. | Crease. 
| 1atTOW) harrow. | harrow. | vator. | “2¥°- 
Before first irrigation: = -=222 52.2 29 12 22 29 26 i 8 43 
Following first irrigation. ...-. Os | ie ae eS 2 15 14 24 6 2 43 
Following second irrigation......)-....--.|...-2--- 13 10 26 5 2 41 
Hollowane Ghir Ging sop] Ones. = vaee ne seem eee ee 10 7 19 CA i ee 32 
Bollowine fourth IETie sho. 222 \eeese oe eee eee Ue Pe ain aw Roe 7 PM hss Rerae Pe ll 
Kollowine iith ann Saglome: see one |eeeeee oe | ere eet eee ete serene | epee an cee wclid oe eee oe ae 


It. is the prime object of each orchardist following this method of 
management so to till the soil that a deep mulch which will conserve 
the moisture is present throughout the growing season. (See fig. 4.) 
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The soil is such that many‘orchardists do not feel the necessity of 
plowing annually. It is the practice, however, to begin some culti- 
vation as early as possible in the spring, so as to conserve the 
moisture from the rain and snow of the winter. 

The soil, broken by the various implements previously mentioned, 
is usually well worked, so that a dust mulch is formed. All growers 


make a practice of working the orchard both ways, many times prac- 


ticing what is known as “‘zigzageme”’ in order to cultivate close up 
to the trees. ; 

The importance of these early cultivations is shown by the fact that 
more than 40 per cent of the total cultivation, exclusive of plowing, is 


Fig. 4.—Type of cultivator commonly used in Yakima Valley orchards. 


made before the first irrigation. After the soil is once put in good 
condition comparatively little labor ordinarily will be required to 
keep it in condition to prevent the loss of moisture. Table XVII 
gives the average day’s work with various cultural implements used 
by the orchardists of the valley. 

The soil in most of the apple orchards in Yakima Valley considered 
in this investigation is a sandy loam, friable and easy to work. Both 
climatic and soil conditions are such that cultivations may be com- 
menced as early as the middle of March. The majority of the 
orchardists begin the work on the soil before the middle of April. 

_ Forty-three of the 64 orchardists visited in the North Yakima 
district practiced clean cultivation. Twenty-nine, or 67.44 per cent 
of this number, made a practice of domg some plowing. [Fifteen 
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plowed every year, 8 every other year, 5 every three years, and 1 
every four years. Of the 43 who practiced clean cultivation, the 
usual practice of 15 was to begin the annual cultivation with the 
plow, 7 with the disk harrow, 11 with the spring-tooth harrow, 4 
with the spike-tooth harrow, 4 with a cultivator, and 2 with mis- 
cellaneous implements. Of the 15 who plowed annually, 13 plowed 
in the spring and 2 in the fall. 


Fic. 5.—Cultivating by means of the spring-tooth harrow on one of the larger valley ranches. 


TaBLeE XVII.—Average time and cost per acre for various cultural operations in 75 


orchards under clean-cultural management in Yakima Valley. 


! 
Crew. | 

| Acres | Cost 

Implement. in10 | per 

Mee dee hours. | acre. 

; 
PAG Wise A a ae re a a ee ee Ee en 1} 2} 1.58] $3.487 
Dist: Vir oOw sete foes Aare ee A Se cee ee ee eee ee 1 | 2 5.18 | 1.062 
Sprine-toobmharrow = 2-2 ee oe a ee ee ee 1 | 2 | 7.30 | . 754 
Spike-tooiintarrows 2 fb 20 a SSE 2 PPS ee Ee Oe Ee eee 1 2} 9726) 2554 
6-(oot Cultivator: 22522 8 oe ee ee Ne eae oe 1 | 2 t= eto . 710 
Pl Oates a5 2: 2S Se ee onic a ee eee ee ee ee eee 1 2 | 8.55 | . 644 


The making of the deep dust mulch not only aids in the conservation 
of moisture but makes it possible for irrigation water readily to pass 
through the soul. As soon as the soil becomes packed and cracks 
open from improper care, irrigation water will not be taken up so 
readily. As soon as soil conditions permit, cultivations are made 
after each irrigation, usually until the middle of the summer or until 
the weight of the fruit bears the limbs down so as to interfere with 
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cultivation. Followmg this first series of cultivations and before the 
first irrigation, furrows are made with a cultivator or shovel plow for 
distributing the water throughout the orchard. 

Referring to Table XVIII it will be seen that the most intensive 
cultivation is done just before and following the earlier irrigations. 
There is an annual charge of 24.26 man-hours and 41.28 horse-hours, 
or a cost of $12.26, per acre for cultivation in orchards under clean- 
cultural management in the Yakima district. 

¥ifteen, or 46.88 per cent of the orchardists in the Zillah district 
used the plow for cultural purposes. (See Table XX). Of the 32 
orchardists in the Zillah district who followed the clean-cultural 
practice 10, or 31.25 per cent, began the annual cultivation with the 
plow, 21 with the disk harrow, and 1 with the spring-tooth harrow. 
Of the 10 orchardists who plowed each year, 9 plowed in the spring 
and 1in the fall. Spring plowing seems to be preferred by crchardists 
- in both the North Yakima and Zillah districts. 


TaBLtE XVIII.—Percentage of orchardists making cultivations and the time chargeable 
per acre in 43 orchards under clean-cultural management in the North Yakima district. 


Per cent of | Hours per Per 
orchardists acre. cent of 
Operation. making | total 
; various cul- culti- 

tivations. | Man. | Horse. | vation. 

IPNOR MI oh CoA GaS Ges Goes Bee OSES eS Ek Fae ate eres cet ne ee op ae 67. 44 3. 07 ES 7 ee ie 
Cultivation: 

IB elOnesinsta Grieg OM nsec eee ee es SRI ey ae! i re 100 7.86 | 13.76 41.07 

HOW OWA Soh nS talent oO y= ee ent roel ee 100 4.18 7. 25 21. 84 

HOM ONT PES CONCERTS ail OM = ere te ee en ents rele es 97. 67 3. 63 6. 38 18. 97 

Polo wineaumingdainnisablonem sey ae sores eine en ain ese eo) 76. 74 2: 5 4,31 ise Tit 

WOMANS TOUR MITRE AO MRE ae Se oA eee ean ee See eee eee 30. 23 91 65 4.75 

Hollowangahituhtirrs a ylOmses ae yr ee es one a ek 2. 33 . 05 .10 . 26 

HIRO Goer neh ata ee ree Rina ed. lp ee eget vlogn sk EY Shoe ca oo kbs at Reto 19.14 33.45 | 100.00 
Furrowing: 

IZ CTORC MINS hein Oa il OMe eee oe ee ree et a a em 98 |e de Sel ile Bal Tes Co ofa Mea 

Before second irrigation............--- ete en ny Se eee tl traded he pean igi NEO 81 eyesore 

IS ClOReH AMI CeU Ene Te UVLO Mae ee see ierene ree ul. tee De eh ea ae 1. 24 UND ee sodas 

PEIOREMOUGbIMERDEN A P1OM ce steers tes ket Peer ce Fo)-roieta' cali = = =v «,-\s (Dee ee oa oes 93 Lt al seca oe 

Before satitsheinni cat] Omission oe ees eel os GO ee ee ee BOO SG lasers 

Clone sixclaEnea LOMes sae me eee eer eee eerie ire mss eas . 00 OO sl eeeeceee 

SING tall eee pears een acres Re pet tre ee nee En. a eles BBS Pk 5. 12 Toeswllsesasacs 


TaBLeE XIX.—Implements and the number of orchards in which each is used in 32 orchards 
under clean-cultural management in the Zillah district. 


: Spring- | Spike- | 6-foot - 
When used. Plow. Hee isk tooth tooth culti- alee Float. | Crease. 
arrow.| harrow. | harrow. | vator. ‘ 


Before first irrigation............. 15 24 16 TE3ay es Sears 2 4 131 
Following firstirrigation.........)......-- 2 19 8 2 el ease ee 31 
Foliowing second irrigation.......|)........ 4 19 5 2 3 1 27 
Following third irrigation........|....-:.. 3) |= 9 3 ie! ec eco 1 13 
Fouowing fourthirrigation...---- [Rise Sera ear olen cae Tle cio sare ag ea | | 1 1 
Following fifthirrigation........- lepe Renee Witecse code aoncordocde on saces logenesia|seacnéee Saeccoes 


| 


1 One orchardist does not irrigate, therefore no creasing is made. 
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’ In Yakima many of the ranches are small and growers do not feel 

the necessity of having a variety of implements, but in the Zillah dis- 
trict the average ranch is larger, and many times other crops are 
grown, so that the individual growers usually have several different 
kinds of implements. The spring-tooth and disk harrows are by far 
the most common implement used for cultural purposes in the lower 
valley. (See fig. 5.) 

Referring to Table XX, it will be noted that 97 per cent of the 
orchardists make a practice of cultivating after the first irrigation, 
88 per cent following the second, and 44 per cent following the third. 
The orehardists in the Yakima district not only practice more inten- 
sive cultivation early in the season but continue it later in the season 
than do the orchardists in the Zillah region. Considering all the 
orchards which are clean cultivated in the Zillah district, there is an 
annual charge of 18.67 man-hours and 35.01 horse-hours, at a cost of 
$9.92 per acre. : 

That the size of the orchard and farm have some bearing on the 
amount of cultivation done is shown by Tables XXI and XXII. 


TABLE XX.—Percentage of orchardists making cultivations and the time chargeable per 
acre in 32 orchards under clean-cultural management in the Zillah district. - 


j 


Per cent of Hours per acre. Per 


orchardists | cent of 

Operation. mney pa 
various cul- cultiva- 

tivations. Man. | Horse tion 

| | 
layin. sete ee as eS eh ee ee a eae 46.88 2:45, | 489 ieee 
Cultivation: Ss SS 

Beiore firstirrigation- ---- Meee Bee see aos = ee eeaes see sence 100 6.78 | 13.50} 47.31 
NOt WANE TSLITTICa NOR S2- Coos ees ee ee See 96.88 3. 46 | 6.91 24.14 
Rollowaae Second ig rigaienen jae oes ee ee ee ae oe Hee 87.50 2.52 5. 05 17.59 
RullowanedwiGarripniion 05 8. Po eee eee Bs | 43.75 | 1.351 2.69| 9.42 
PovowinetoOnTi KPA ON oo ee ee eee eee 3.13 .14 - 28 | -98 
Hollowie fiithirrigation= -------2-2----------=--- = 3.13 08" |=" 2-96) 56 
LETTS Rees eh a ne eee ple See SS ARRAS a ee 14.33 | 28.59 | 100.00 
Furrowing: | = 
Before nrsbirrigabion: 25.2 << so sosk 22 32 css e ees ease ee eee aaa ae eee 1.30 A GR reek Sere 
‘Before seconUerrigadonee: 255 eee Sees ee ea oe ips te Ns Henes 4 286 fee 
PEOKS CUMING ANTAPAION SCs sa ae Ae ree Bee ee cen NIN te rede dO 5 PG Pe i 
Belorefourth irrigation: =-.2- 2.52 <2. Sse ki Soe s eee eee ee ne ee eee ee | 58 ee ee es 
IBGIOremTERITNIPAhlON=s2 ok eo te Loe ta See eee ee eck ee .09 094 eo 
Beiore sixthirripation. <2.) -soe =e oe ee eee eee lossssshsse-: Ree [ee oie fee 
1101) (LSI REDE Abo unee rm Cae Nein se ciao ae a a Oe, {Lag seer | 4:34 | Gap eee 


TABLE XXI.—Total time and cost chargeable per acre for cultivation in 43 orchards of 
various sizes under clean-cultural management in the North Yakima district. 


Per acre. 
| Number | Acres in ue 
+ 
lofrecords.| orchard. ines aaa Se ae 
hours hours. 


31 1-5 26. 23 42.85 $12.99 10. 25 
8 6-10 18.73 37. 46 10. 30 15.19 
4 | 11-20 20. 08 | 36. 7. 10. 53 18. 75 

| 


eee 
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TABLE X XII.—Total time and cost chargeable per acre for cultivation in 32 orchards of 
various sizes under clean-cultural management in the Zillah district. 


| 
Per acre. 
Number | Acres in avcaee 
ofrecords.| orchard. | y,.)_ Taorse | ia wana 
hours. hours. | _ 

13 1-5 21.07 39. 86 $11. 25 16.77 

11 6-10 17. 36 31.97 9.14 20.89 

8 11-20 16. 59 31.34 8. 85 33. 06 


The intensiveness of cultivation varies to a considerable extent in 
each of these districts, but the figures indicate that costs of cultiva- 


tion per acre in each district are higher for the orchards between 1 


and 5 acres in size than for the larger orchards. Of course there is 
not any set rule as to the amount of cultivation which shall be done, 
but the whole plan of orcharding on small ranches in the Northwest 
tends toward intensiveness, and hence to a high cost of maintenance. 
On account of the small number of records for the larger orchards and 
ranches, it was impossible to bring out this fact as forcibly as was 
desired. Nevertheless, it would seem from the data that the smaller 
ranches and orchards tend toward more intensive methods. 

The annual cost of cultivation on orchards of from 1 to 5 acres on 
ranches which average 10.25 acres in North Yakima was $12.99, 
while in the Zillah district, with orchards averaging approximately 
the same and with ranches which average 16.77 acres, the cost of cul- 
tivation is $11.25, and over $2 per acre more than on orchards of 6 to 
10 acres in size where the ranches contain between 4 and 5 acres more. 
Taste XXIII.—Average man-hours and horse-hours and cost chargeable per acre for 


cultivation, exclusive of plowing, in orchards under clean-cultural management in 
the Yakima Valley. 


Per acre. 
3 pverage on 
Saree Number | number ost per 
: STE ofrecords.| ofacresin| 44). Horse: box. 
orchard. Woune nouns Cost. 
INOnthipvalklmn aes een ete ee ey eT 43 5. 49 24. 26 41. 28 $12. 26 $0. 0258 
VAG Se ee eee SR eae ee tie Eee eee eee 32 7.70 18. 67 35. O1 9.92 . 0236 
North) Yakimarand Zillah. 2. 222.52. 75 6. 44 21.88 38. 60 11. 26 . 0249 


—— 


There is a total charge of 27.33 man-hours and 46.99 horse-hours, 
or $13.88 per acre, for all cultivation, including plowing, in orchards 
under clean-cultural management in the North Yakima district, 
and of 21.12 man-hours and 39.90 horse-hours, or $11.27 per acre, 
in the Zillah district. Table XXIII gives the cost chargeable per 
acre for cultivation exclusive of plowing in orchards under clean 
cultivation. 

Considering the valley as a whole, there is a charge of $12.76 per 
acre for all cultivation, including plowing, or a packed-box charge 
of $0.0282. ; 
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MULCH CROP. 


The term “mulch crop” in this connection refers to the practice 
of growing alfalfa, clover, and vetch in the orchard for hay or pasture. 

Of the 120 orchardists from whom records were taken in the Yakima 
Valley, 45, or 374 per cent, had sown their orchards to one of these 
shade or mulch crops. Alfalfa, however, is used most commonly. 

Two rather distinctive methods of handling the mulch crop are 
practiced in the orchards of the valley. Some men cut and use the 
mulch crops for hay; others utilize the orchards for pasture. Of the 
64 orchards in the North Yakima district, 21 have some mulch crop 
in their orchards; 19 of these use the mulch crop for hay, and 2 use 
it for pasture. Of the 24 orchardists in the Zillah district who use a 
mulch crop, 14 use the mulch for hay, 9 for pasture, and 1 leaves it 
on the ground. As alfalfa is the principal mulch crop grown by or- 
chardists from whom records were obtained, this discussion will be 
confined entirely to the methods commonly practiced in the manage- 
ment of the orchards which were in this mulch crop. 

In both districts where alfalfa is used for hay, the practice is to 
do some cultural work in the orchards. This is not necessarily done 
every year. A few of the orchardists make an annual practice of 
thoroughly disking the alfalfa as early as possible in the spring. 
This cuts the crowns and causes the plants to spread, producing new 
growth. An annual cultivation in the mulch-crop orchards is not 
common in the valley, only four orchardists in each district following 
this plan. The others allow it to remain in the orchard from two to 
four years. The orchard is then plowed, worked, and reseeded. 
Mulch-crop management is practically the same for both districts. 
(See Tables XXIV and XXYV.) 

The annual cultivation charge per acre of all orchards in the valley 
under clean-cultural management is 15.92 per cent of the total gross 
labor cost up to harvesting time, whereas in’ orchards under mulch- 
crop management it is only 6.06 per cent. In order to find the annual 
charge per acre on the orchards where cultivations are made only once 
in two to four years, the labor put on these orchards during the year of 
cultivation is prorated over the years when no cultivation is made. 
For example, if an orchard is plowed and cultivated once in four years, 
the annual charge per acre for labor will be one-fourth of the total 
labor done during the year of cultivation. Where all records are 
considered, regardless of the method of management of the soil, 
approximately 80 per cent of the total annual cultivation is made 
in both districts before the first irrigation. 

Considering all mulch-crop records in the valley, whatever method 
of management is used, the annual charge per acre is 8.41 man-hours 
and 15.10 horse-hours, or a cost of $4.37 per acre, for cultivation. 
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In the hay-managed orchards two to three cuttings of alfalfa 
usually are made during the season. 


TaBLE XXIV.—Percentage of orchardists making cultivations and the time chargeable 
per acre in 21 orchards under mulch-crop management in the North Yakima district. 


Cultivation: 


Before first irrigation 
Following first irrigation 
Following second irrigation 
Following third irrigation 


Furrowing: 


Before first irrigation 
Before second irrigation 
Before third irrigation 
Before fourth irrigation 
Before fifth irrigation 
Before sixth irrigation 


Operation. 


Per cent of | Hours per acre. 


orchardists 
making 
various 
cultiva- 
tions. 


Man. | Horse. 
1. 56 3. 12 
4,19 7.31 

.41 . 69 

.28 . 56 

.32 . 64 

5. 20 9. 20 

1. 92 2:76 
20: - 30 

. 09 a5 

- 09 -15 
Gesiolae 12 
2.47 3. 48 


TABLE XXV.—Percentage of orchardists making cultivations and the time chargeable 
per acre in 24 orchards under mulch-crop management in the Zillah district. 


Cultivation: 


Before first irrigation 
Following first irrigation 
Following second irrigation 
Following third irrigation 


Furrowing: 


Before first irrigation 
Before second irrigation 
Before third irrigation 
Before fourth irrigation 
Before fifth irrigation 


Operation. 


Per cent of 
orchardists 
making 
various 
cultiva- 
tions. 


41. 67 


Hours per acre. 


Man. 


Horse. 


The hay which is cut from the orchards is used generally for-feed 
on the ranch. Many of the orchardists do not believe that this hay 
is as valuable for feeding purposes as alfalfa grown in the open field. 

Table X XVI shows the prorated charge for harvesting the mulch 


crop, wh 


ere all records are considered. 


Considering all the records under mulch-crop management, the 


total annual labor charge per acre is $10.13. 


This includes cultiva- 


tion, sowing, and harvesting of the mulch crop. Adding the cost of 


1311 


6°—17—Bull. 6143 


32 BULLETIN 614, U. 8. DEPARTMENT OF AGRICULTURE. 


the seed makes $10.46 as a total annual labor and material charge 
per acre. There is an annual acre credit of $14.26 for the hay 
removed from the orchard and the value of the alfalfa when used 
in the orchard as a pasture. (See Pl. V.) 


TaBLE XX VI.—Prorated charge for harvesting the mulch crop where 45 records are con- 


sidered. 
Per acre. 
Number Val 
District. of fae 
. records. | Man- Horse- Cost Yield in| 2. a8y- 
hours. hours. EX tons. 

North Yakima....... Paps Ve |e eee 2.) 824576 .\2 P124803| 10885 2.19| $16.58 
PANES cons a. PRU TaDIR EMS CORA es gy +S RA eas ne 24 9. 57 8. 30 3. 64 1.15 12203 
INoLtheYakimarandeZillain ane eee eee 45 16. 66 10. 40 iy 713 1. 63 14. 26 


The estimated value per ton of hay given by the ranchers varies 
from $5 to $10. The majority in the North Yakima district, however, 
gave a value of approximately $8 per ton, those in the Zillah district 
gave a value of approximately $6 per ton. The estimated pasture 
value given in both districts varies considerably. However, the 
average value in the Zillah district, where a considerable number of 
men used a portion or all of their orchards for pasture, was estimated 
at approximately $10 per acre. (See Pl. V.) Where the 45 orchards 
under mulch-crop management are considered, the total annual labor 
and material charge is $10.46 per acre. The total annual hay and 
pasture credit is $14.26 per acre. Considering these two figures, the 
annual net credit is $3.80 per acre, or $0.0095 per box, on the. 45 
orchards under mulch-crop mangement. (See Table X XVII.) 


TABLE XXVII.—Annual prorated labor charge per acre up to harvesting time on 45 
orchards in which alfalfa is used as a mulch crop. 


Per acre. 
Operation, material, and credit. Coster 
Man- Horse- Cost ee 
hours. hours. fais 

Cultivatonee epee eeeee eee Pate gM Muir Nog 2 IE yey sia oe odie Ec ps mene ce ol 15. 10 $4. 37 $0. 0110 
SON Aare ind ORNS Sse i scke es Lose ROUB RR e see os ooboues Este suas ts o ADIs RS iennios . 03 . 0001 
iHanvestineymitll ChicChOp/s= yeep eeeeeee eee eee ee ee eRe ene ea 16. 66 10. 40 5. 73 . 0144 
Totals or COSte ae Ne is sare erat ie arya cee ere eens 25. 19 25. 50 10. 13 . 0255 
S126 DA epee Tare aS Ae OMEN Me Soul Oh RM ee ba Se! sail soi: 33 . 0008 
TotallaborandenatenialtcoStes sess sere eee ere ean ae 25.19 25. 50 10. 46 . 0263 
Jet Chav) ORIMON ORSON os aoc oaana bee eaoe cede Ao eooccos4odee sealsecosoeees| sens ssmonoos 14. 26 . 0358 
Netieredites 3 jst Ea pace epee aaa ae ee pe eee Coe ere | 3. 80 . 0095 


FURROWING. 


( 


Furrowing is a method of putting small furrows or ‘‘creases”’ 1n 
the orchards for the purpose of distributing the irrigation water. 
(See Pl. VI.) The most common implements used are the 6-foot 
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cultivator, shovel plow, and alfalfa marker. The cultivator and | 
shovel plow are used most commonly in the North Yakima district. 
When the cultivator, which is usually 6 feet in width, is used for 


- making creases, three shovels are attached—one at each end and one 


in the middle. A man and team constitute the crew. The trees of 
the valley are so set that with this implement six furrows 3 feet apart 
may be made comfortably in the space between the tree rows. These 
small furrows, usually four to six between tree rows, are 4 to 6 inches 
in depth. Often one or two cultivator teeth are placed between the 
shovels to loosen the soil between the furrows as they are being 


made. The 6- or 8-inch shovel plow is used by many orchardists, 


with either one or two horses. Where the trees are close together or 
the branches hang low, it often is necessary for one man to devote 
his entire attention to the plow while another man leads the horse. 
Orchardists often use a 1-horse shovel plow for making one or two 


_ furrows close to the tree row and then use either a 2-horse shovel plow 


— 


or a 6-foot cultivator for making the other furrows. Ordinarily | 
fewer creases are made between tree rows when the shovel plow is 
used than when the cultivator is used. 

The alfalfa marker is a homemade implement. It is made by 
attaching a 4-inch shovel to the end of a 4 by 4 from 2 to 3 feet in 


length. Upon this 4 by 4 is made a platform on which the operator 


may ride. The small 4-inch shovel at the front end of the 4 by 4 
_ breaks the soil as it is drawn by the team and the weight of the 


operator upon the platform forces the 4 by 4 into the ground, making 
a suitable furrow. The edges of the 4 by 4 which enter the ground 
are usually planed so that it will pass through the soil more easily, 
This implement is used most commonly 1 in making furrows in alfalfa 
in the Zillah district. 

The importance of furrowing in all clean-cultivated orchar ds of the 
valley is shown by the fact that its cost constitutes more than 20 per 
cent of the total cost of cultivation, exclusive of plowing. Records 
were obtained from 75 orchards under clean tillage, 74 of which 
practiced irrigation. 

Furrows are made following each cultivation and before each i irriga- 
tion until along in the midsummer, when cultivation ceases. After 
this last cultivation it is usually necessary to make only one set of 
furrows for any subsequent irrigations. Of the 74 orchardists in- 
question, 12 made five creasings, 33 made four, 22 made three, 6 made 
two, and 1 made one. | : 

In the clean-cultivated orchards 28 orchardists used the 6-foot 
cultivator and 41 the shovel plow (28 with a crew of one man and one 
horse and 13 with one man and two horses); 2 used the alfalfa marker, 
and 3, miscellaneous implements. 
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The most economical method of making furrows is with the 6-foot 
cultivator, using a crew of one man and two horses. (See fig.6.) This 
crew will cover 9.9 acres in 10 hours, making the usual number of fur- 
rows, six, at a cost of $0.55 per acre. A little more time is required to 
make the furrows with the same size crew using a shovel plow, although 
fewer furrows are to be made between rows. A crew of one man and 
one horse with a shovel plow making the usual number of furrows, 
four, will cover 6.02 acres in 10 hours, at a cost of $0.67 per acre. 
Table XXVIII gives the average number of acres‘creased in 10 hours 
with different implements and crews. 


_ Fig. 6.—Furrowing out ditches for irrigating in a 4-year-old orchard in the Nob Hill section. The 
scarcity of leaves near the tops of the branches is due to rosette, a disease brought about by soil 
conditions. 


TABLE XXVIII.—Average number of acres creased with different crews and implements 
in 10 hours and the cost per acre. 


Clean-cultural management. Mulch-crop management. 
| 
Num- Num- Num- Num- 
Implement. ber | ber Acres | Cost | ber | ber Acres | Cost 
of | of |Man.|Horse.} in10 | per of of | Man.|Horse.| in 10 | per 
rec- | fur- hours. | acre. | rec- | fur- hours. | acre. 
ords. | rows ords. | rows 
6-foot cultivator.....- 28 6 il 2 9.90 |$0. 55 5 6 1 2] 10.99 | $0.50 
Shovel-plow......-..- 28 4 1 1 6.02 | .67 16 5 1 1 Det 70 
OFe tee ene 13 5 1 2 7.30 75 18 5 1 2 5. 59 98 


Considering all records under clean-cultural management, what- 
ever implement or crew is used, the annual charge for all creasings 
is 4.79 man-hours and 7.23 horse-hours per acre, at a cost of $2.27. 
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In the mulch-crop orchards of the Yakima district the annual 
charge for creasing is about 30 per cent of the total cultivation cost, 
exclusive of plowing, while in the Zillah district it is approximately 
41 per cent. This difference is due to the fact that more cultivation 
is given alfalfa orchards of the Yakima district than those in the 
Zillah district. 

In the mulch-crop orchards the number of creasings made varied 
considerably, just as was the case with the clean-cultivation orchards. 
However, the majority of men make only one creasing and this 
immediately following the early spring cultivation. A few, how- 
ever, practice replacing the furrows after each cutting of alfalfa. 
Exceptions to this are noted, for 1 orchardist made five and 5 made 
four creasings. ‘There were, however, 32 who made one, 5 who 
made two, and 2 who made three creasings in the orchards under 
mulch-crop management. It is often necessary to make extra 
creasings where orchards are constantly pastured, especially with 
hogs, which damage the furrows to a considerable extent. 

The shovel-plow is the most common implement used in making, 
furrows in the mulch-crop orchards in the valley. In the Yakima 
district 1t is customary to use a crew of one man and one horse, while 
in the Zillah district it is most common to use a crew on one man 
and two horses. 

Considering all growers using mulch-crop management, 5 used 


the 6-foot cultivator for making creases, 36 used a shovel-plow, 


and 4 an alfalfa marker. So very few men used the 6-foot cultivator 
that the cost of making furrows with that implement in the mulch- 
crop orchards is not comparable with the cost where the same imple- 
ment is used in clean-cultivated orchards. However, there were 
enough shovel-plow records to make figures for that implement 
comparable. Referring to Table X XIX, it would seem that in 
both cases the cost of making furrows in the mulch-crop orchards is 
somewhat lower than in the orchards under clean-cultural manage- 
ment. Considering all records under mulch-crop management, 
the total charge for creasing is 2.73 man-hours and 4.30 horse- 
hours per acre, at a cost of $1.33. 


TABLE XXIX.—Total man-hours and horse-hours chargeable and the cost per acre for all 
creasings where 120 records are considered. 


Clean-cultural management. Mulch-crop management. 


District. | 
Man- Horse- | Cost per | Man- Horse- | Cost per 
hours. hours. acre. hours. hours. acre. 


NionvhMWalkaim aesects es e328 2 Sol set 5. 12 7. 83 $2. 45 2.47 3. 48 $l. 14 
TOTNES S Bape Srey eS eee Oe ee 4, 34 6. 42 2.05 2.95 5. 02 1.49 
INonthOYakimavand Zillah=-—. 2... . 402-1 4.79 7. 23 2.27 2.73 4. 30 1.33 
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In the North Yakima district the principal sources of water supply 
for irrigation are the Naches River and Cowiche Creek. The water 
is brought to various parts of the district through canals or ditches, 
from which it is led through open ditches to the individual ranches, 
where it is distributed through the orchards by means of furrows. 
(See Pl. VI.) 

Private pipe lines for the purpose of conserving as much water 
as possible have been installed in some instances by individual 
growers, particularly on the higher lands in the Nob Hill district, 
and there is a growing tendency on the part of the ranchers in the 
North Yakima district to follow this custom. This practice has 
nothing to do with the general maintenance of the canal as a whole, 
and the expense, which obviously will vary greatly, is borne entirely 
by the individual owners. In this study such an investment is 
considered as part of the land and improvement value. 

The basis of water distribution under the different ditches varies 
from 33 to 80 acres per second-foot, and all stockholders under a 
given canal pay exactly the same assessments for the same amount 
of water. In some instances growers May use less water per acre 
than usual on a larger amount of lJand—that is, one-half inch (miner’s) 
per acre instead of 1 inch per acre. This, however, is the excep- 
tion. The customary rate of distribution is as given above in the 
second-foot. 

In the Zillah district the majority of ranchers receinee their 
supply of irrigation water through a Government canal, known 
locally as the Sunnyside Canal. The water is delivered fans the 
main ditch through open ditches or wooden flumes to the ranches. 
Flumes are often used in the orchards and usually are placed along 
the higher parts or ridges of the land so that the water may be dis- 
tributed more easily throughout the orchard. 

These flumes in the orchard are temporary and can be removed 
to permit cultivation or other orchard operations. Usually they 
are made of 8- to 12-inch boards, 4 to 1 inch thick, and of varying 
lengths. Along these boxlike forms or flumes holes are made through 
which the water is allowed to flow for distribution. These holes 
usually are covered with a small piece of tin or lath, which is used to 
regulate the flow of water. There is a tendency in some instances 
in this district to substitute underground piping for open ditches 
and flumes. The water in both the North Yakima and Zillah dis- 
tricts is distributed through the orchard by means of furrows. Very 
few orchardists in the valley practice the flooding method. 

The maintenance charge or water tax May vary greatly from year 
to year. Often high assessments are made for permanent improve- 
ments or to cover the expense of litigation. The ranchers in the 
North Yakima district from whom data were obtained paid annually 
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_a water tax from $0.75 to $6 per acre. The prorata‘ cost in this 
district for water tax is $3.10 per acre. The maintenance charge 
or tax per acre in the Zillah district on the Government ditch is $1. 
The prorata cost in this district for water tax is $0.86 per acre. 
The unit of measure for water is an inch (miner’s) per acre. The 
average prorata maintenance charge per acre for water in the valley 
(120 records) is $2.06. 


TABLE XX X.— Time chargeable and the labor cost per acre for irrigation on 120 orchards 
of different acreages in Yakima Valley. 


! Bris ; ie North Yakima and Zillah 
North Yakima district. Zillah district. dinners 


Acres in orchard. |Num-|Num- Num-) Num- Nua IN! 
ber. | ber | wan- | Cost} ber | ber | yay. | Cost | ber | ber | yoy. | Cost 
Cre hours. | 2°! of | Of | hours. | Pet | of |. 0 hours. |_Pe? 
rec- jirriga- * | acre. | rec- jirriga- * | aere.| rec- jirriga- * |acre. 
ords. | tions. ords. | tions. ords. | tions. 


PB e) iaicieloig eislnnns Sere 46 | 4.62 | 21.65 |$5. 41 20 | 3.50 | 17.83 |$4. 46 66 


4.28 | 20.49 | $5.12 

Galas eee Gaaee sates - 14 | 4.43 | 18.54 | 3.39 24 | 4.00 | 14.437) 3.61 38 | 4.16 | 14.10] 3.53 
PAO see eee 4) 3.75 | 14.92 | 3.73 12.) 3.42 | 12.84 | 3.21 16 | 3.50) 13.36] 3.34 
US ZO ere ears cre oe ie 64 | 4.52.| 19.45 | 4.86 56 | 3.70} 15.30] 3.83 | 120) 4.14] 17.52] 4.38 


The first irrigation on apple orchards in the valley is made usually 
in the latter part of April or the first part of May, depending to a great 
extent on the moisture present in the soil. The number of irriga- 
tions made by the individual ranchers varies considerably throughout 
the valley. An irrigation is made usually every four to six weeks 
throughout the season, in both clean and mulch-crop orchards, some 
men irrigating as late as the Ist of September. Data for the North 
Yakima district show an average of 4.52 irrigations, and for the Zillah 
district an average of 3.70 irrigations. 

The water is allowed to run in one place in the orchard from 24 to 
72 hours, the time varying to a considerable extent with the type of 
soil. Usually the water is kept running till the widening zones of 
saturation meet between furrows. The length of time the water is 
allowed on one place is governed also by the head of water in the 
ditch. At the time of the first irrigation it often requires a longer 
period to saturate the soil than later. The length of time for each 
irrigation is governed also to a considerable extent by the contour 
of the land, which in.turn governs somewhat the length of the fur- 
rows used for carrying the water. On hilly lands the length of the 
ditches is reduced to avoid washing of the soil. An orchardist may 
have to spend all of his time on irrigation the first few days early in 
the season, but on the average it requires for the season but from 
one to three hours per day on the average-size apple orchard in the 
Yakima Vailey. Table XX XI gives the labor cost and the pro rata 


cost for water maintenance. 


1 ‘‘ Prorata’’ cost is the actual cost distributed over all records. 
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The comparatively large cost reported for the mulch-crop orchards 
in the North Yakima district is due to the fact that a larger number 
of the ranches happened to be on a ditch where the cost of water 
maintenance is high. In the Zillah district the charge for water on 
the Sunnyside Canal is less than for most of the ditches in the North 
Yakima district. The difference here in the cost of maintenance 
between the mulch-crop and clean-cultural orchards is due to the 
fact that many orchardists practicing clean-cultural management 
from whom data were obtained are on the Konawak Canal and have 
a free water right. There is little difference between the number of 
irrigations made on mulch-crop and on clean-cultural orchards, 
although there seems to be a slight tendency (see Table XX XI) to 
make more irrigations on the mulch-crop orchards. More labor, 
however, is expended in looking after the irrigation on clean-cultural 
than on mulch-crop orchards. Table XXX brings out the fact that 
in both the North Yakima and Zillah districts more time is used in 
examining the ditches and regulating the water on the small than on 
the large orchards. 

Considering the records from both clean and nealeeierag orchards 
in the North Yakima district, there is an average of 4.52 irrigations, 
requiring 19.45 man-hours per acre, at a cost of $4.86; while in the 
Zillah district there is an average of 3.70 irrigations, requiring 15.30 
man-hours per acre, at a cost of $3.83. For the entire valley the 
records show an average of 4.14 irrigations, requiring 17.52 man- 
hours per acre, at a cost of $4.38. 


TaBLE XXXI.—Time chargeable for irrigation and pro rata water tax per acre for 120 
farms in Yakima Valley. 


North Yakima district. | Zillah district. 


| 
Managemert. Num- Num- 
ber of | Man- | Labor | Water| Total | berof | Man- | Labor | Water | Total 
irriga- | hours. | cost. tax. cost. | irriga- | hours. | cost. tax. cost. 
tions. tions. 
Clean cultural.....-- 4.50 | 20.30] $5.08 | $2.66 | $7.74 3.66 | 16.07 | $4.02] $0.81 $4. 83 
Mulch crop: 522-22 4.57 Weve 4.43 4.01 8.44 3.80 14. 28 3.57 .92 4.49 
Combinedi® --=24--- 4.52 | 19.45 4.86 3.10 7.96 3.70 | 15.30 3.83 86 4.69 
North Yakima and Zillah districts 
Management. 
A Man- Labor | Water | Total 
ti mas hours. cost. tax. cost. 
Gleankoul ital 2c a oe eee ee ee 4.14 18. 50 $4. 63 $1. 87 $6. 50 
IMITIGHRCTODES soe sion concn Rete ee eee ee ey eee at 4.13 15. 89 3.97 2. 36 6. 33 
CombpINeGhe..% shese hese te ke aoe ees 4.14 752 4.38 2.06 6. 44 
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THINNING. 


Thinning is an annual practice of all orchardists visited in the 
valley. (See fig. 7.) Usually it is begun during the month of June, 
shortly after what is known as the “June drop.”” The time required 
for this operation varies much, depending on the size of the crop, 
the variety, age, and size of tree, and the method adopted in thinning. 

The usual practice is to thin so that the fruit is well distributed 
over the tree. No set rule can be given, although the growers aim 
to leave only one apple in a place, partly for the reason that where 
two apples touch each other a favorite opportunity is offered for the 
codling-moth larva to work. The amount of thinning depends to a 


Fic. 7.—Thinning a 7-year-old Winesap tree in the Zillah district. Alfalfa is used as an intercrop and 
mulch crop here. Note the size of tree for its age. 


considerable extent upon the season. If the crop is light and the 
apples are borne in clusters, two apples sometimes are left in a place; 
but with a heavy crop and varieties which tend to small size, many 
make a practice of thinning to 6 or 8 inches. Needless to say, with 
a large crop the work of thinning will be doubled or even trebled. 
Many times it is necessary to do more than one thinning during the 
season, this being especially true of red varieties. Practically all 
thinning throughout the valley is done with thinning shears. The 
trees are of such size and age that most of the work may be done from 
the ground or from an 8- to 10-foot stepladder. 

The amount of thinning is governed not only by the size of the 
crop but by the amount of pruning thatis done. The cost of thinning 
operations in the valley is 18.38 per cent of the total gross labor cost 
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previous to harvesting time, and second only to the cost of pruning, 


which is 19.55 per cent. Considering all the records in the Yakima — 


district, the thinning cost is 13.81 per cent of the total gross labor 
cost up to harvesting time, and in the Zillah district it is 23.22 per 
cent. 


TABLE XX XII.—Cost of thinning in orchards in the Yakima Valley. 


Aver- Cost. 
: Num- | _28° Man- 
e Sears } beror | oo Trees hours 
District. rec. | berof| per — 
ords. |2cresin| acre. = = Per Per Per 
* | orch- : acre. tree. box. 
ard. 
Under clean-cultural management: 
Northevakam 3 aos aac oeoeam ema 43 5.49 | 79.21 | 37.34] $9.33 | $0.12 | $0.0196 
Dan ee See eats rere eee oe 32 CATA 69.07 72. 43 18.1 . 26 . 0430 
North eYakimarand Zillah sseenee eee 75 6.44 | 74.88 | 52.31 | 13.08 Aal7/ . 0289 
Under mulch-crop management: 
NN orth Yiakinia sete = sense een eee 21 ASS NEB 978 I ava ai 8.13 Sali . 0187 
Zillah eee. oa c5 ok ds eae eee eee eee 24 7.85 67.03 55. 04 13.76 577A . 0378 
INortiheYakimaand)Zallan seen easenee eee 45 6.30 71.33 44.53 11.13 -16 . 0280 
All orchards: 
IN(OLADA WAAIE <6 coo sonoudasuossc seas See 64 5.18 | 78.24-| 35.76 8. 94 sll . 0190 
Zl aha ee so eee ao ee eee atone 56 ae. 68.19 64. 98 16. 24 . 24 . 0410 
iINorineyYakimarands 711 ahes eae eee 120 6.39 Tapes: 49.39 12. 35 al? . 0286 
| 


It would seem from Table XXXII that thinning is done more 
thoroughly in the Zillah district than elsewhere in the valley. This 
fact is borne out by the propping tables, which show that propping 
takes more time in the North Yakima than in the Zillah district. 
- The men in the Zillah district thin as thoroughly as possible in order 
to obviate a considerable amount of propping. 


The amount of thinning required on the clean-cultivated orchards’ 


is more than that on the orchards under mulch-crop management. 
No doubt this is due to the larger yield of the orchards under the 
former method of management. 

Considering all orchards from which data were obtained in the 
valley, an average of 49.39 man-hours is required for thinning, at a 
cost of $12.35 per acre, or $0.0286 per box. 


PROPPING. 


Propping is an annual practice of 60 per cent of the orchardists 
from whom records were obtained. It is governed to a great extent 
by the amount of pruning and thinning done. Most of the orchardists 
are beginning to make a more thorough thinning in order to obviate 
the necessity of so much propping. This, as has been noted, is 
especially true in the Zillah district. The cost of thinning for the 
Zillah district is more than twice as large as that for the North Yakima 
district, but the cost of propping is much lower. It was found that 
75 per cent of the orchardists under consideration in the North 
Yakima district practice some propping each year, but only 43 per 
cent followed the practice in the Zillah district. 
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Propping (see Table XX XIII) is done any time throughout the 
latter part of the growing season when the weight of the fruit has a 
tendency to bear the limbs down so that there is danger of their 
breaking. The props usually are made of 2- by 3- inch or 1- by 4-inch 
strips between 8 and 12 feet in length, so notched at one end as to 
hold up the limbs securely. The propping is done as the need pre- 
sents itself. Pine and fir props may be obtained for $15 to $20 per 
thousand feet. The amount of depreciation will vary to a consid- 
erable extent, depending upon the care given them. Many of the 
erowers believe that, with proper handling and shelter, these props 
would last from 10 to 15 years. 


TABLE XX XIII.—Number of man-hours and horse-hours and cost per acre required for 
propping orchards in the Yakima Valley. 


Per acre. | 


District. ber of Num- | Num- er ae 

: ber of | ber of tree. ies 
ords. |. Trees. SaaW Es IMac lh COS p 
hours. | hours. 


Under clean-cultural management: 
North sake a ep eee fs eee Se 43 | .79.2 5. 32 4.61 | $2.02 | $0.026 79. 07 
7 AeA Ve a oh a ae So a ey UU nee ee 32] 69.1 2.93 3.12 1.20 017 50. 00 
INorth Yakimaand Zillah sss 2 2 5 75 | 74.9 4.30 3. 98 1. 67 . 022 66. 67 
Under mulch-crop management: 
IN Ont ne Yasin aac eae cee) ee. ee. 21 | 76.3 4.85 3. 99 1.81 . 024 66. 67 
FALE OF os Sans ee ARNG elaine Pe a pee 24 | 67.0 2.65 2.51 1.04 - 016 33. 33 
North Yakimajand Zillah... 22).2.....2.-: 45] 71.3 3. 67 3. 20 1.40 - 020 44,44 
All orchards: 
INOnEhAYakcsimains iat ses sman aes a eee Pie 64 | 78.2 5. 16 4.41 1,95 025 75. 00 
ZN NS Br eee eee eS Ae Sense see 56] 68.2 2.81 2. 86 1.13 017 42. 86 
North Yakima and Zillah...........-...-- 120] 73.6 4.06 3.69 1.57 - 021 60. 00 


Several methods of handling props are practiced. On smaller 
plantings some men carry their props into the orchard and prop 
where needed. Others use a team for hauling out the props, placing 
them in convenient piles throughout the orchard. Setting up props 
is a Separate operation. Many of the men haul the props out and 
set them as the hauling is being done. When these props are hauled, 
a crew of one man and two horses is used ordinarily. So few men 
followed any one particular method that it is impossible to give a 
fair average for any particular crew in performing this operation. 

As a rule, after the season is over the props are hauled and piled 
in a sheltered place. Few men allow their props to remain in the 
orchard. A little more time is required for this operation in the 
clean-cultured than in the mulch-crop orchards, owing mostly to 
the difference in yield. 

Considering all records that were taken, regardless of the method 
used, the annual propping charge is 4.06 man-hours and 3.69 horse- 
hours, at a cost of $1.57.per acre. 
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SPRAYING. 


Spraying is an annual practice. The need of careful and systematic 
spraying is felt by practically all the growers of the valley, for it is 
realized that only by persistently following such practice can the 
production of marketable apples be guaranteed. The average spray- 
ing cost of labor and material for all of the orchardists considered 
in this study is $25.14 per acre, or 7.27 per cent of the net cost of 
production. 

The orchardists considered in this investigation make an average 
of four sprays per year. Some make as many as seven applications, 
the number varying with the abundance of insect pests and the 
prevalence of fungus diseases. The majority of growers make a 
dormant or lime-sulphur spray and three lead-arsenate sprays. 

The codling moth is one of the worst pests with which the orchard- 
ists in the valley have to contend. For this reason a few of the orchard- 
ists practice making two calyx sprays, one immediately following 
the other. This is done because of the irregularity in blossoming of 
the different varieties and also to make a more thorough application 
of material for protection against the codling-moth larve. 

It is the practice of most growers to make lead-arsenate sprays 
only on trees which promise to yield part or the whole of a crop. 
Often small strips of rags, or markers, are tied to the trees which are 
to be sprayed. In this way considerable time can be saved. How- 
ever, this practice may result in the survival of a number of codling- 
moth larve in the unsprayed trees. 

On account of the appearance of the apple powdery-mildew, a few 
of the orchardists are beginning to use atomic sulphur for its control. 
In some years also the apple aphids cause considarable damage. A 
few of the growers use tobacco extract, whale-oil soap, and other 
contact sprays for their control, but a spray of this kind was not 
general at the time of this study. 

Since so few growers were making an annual practice of applying 
any material for the control of apple powdery-mildew or aphis, no 
discussion is made of methods practiced. However, the cost of these 
sprays is taken into account where they are made and is given in 
Table XXXVI. 

It would seem from conditions prevalent at the time of the study 
that the growers of the valley will find it necessary to use some pre- 
ventive measures against both the apple powdery-mildew and the 
aphis. | 

The spraying crew usually consists of three men and two horses. 
In the North Yakima district 55 of the 64 orchardists used such a 
crew, 7 used a crew of two men and two horses, 1 a crew of two men 
and one horse, and 1 man used a stationary engine and pump. In 
the last case the orchard contained 3 acres and the operator himself 
did all the spraying. . 


a+ 
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In the Zillah district, 50 orchardists visited used for spraying a 
crew of three men and two horses, 5 a crew of two men and two 
horses, and 1 a crew of four men and two horses. In the valley as a 
whole, 105 used a crew of three men and two horses in spraying. 
With this crew, one man usually does the driving and tends the 
engine, leaving one man for each lead of hose to do the spraying. 


Since most of the orchardists used a crew of three men and two 


horses, all the discussion on spraying will pertain to an outfit with 
this number in the crew unless otherwise stated. 

Gasoline engines used for spraying purposes vary from 1} to 4 horse- 
power. The complete outfit usually consists of a gasoline engine, 
a spray tank varying in capacity from 150 to 200 gallons, and two 
50-foot leads of spray hose. Bamboo rods with a single nozzle - 
attachment complete the outfit. But few orchardists use two nozzles 
on a lead. Nozzles of the Bordeaux type are the most popular and 
a pressure of 200 to 300 pounds is used ordinarily in making all 
sprays. Few growers feel the necessity of using a spray tower, 
although the use of towers is encouraged. 

Eighty-three of the growers considered in this investigation owned 
spray outfits and 37 hired their spraying done. Where spraying 
was hired, $1 an hour was paid for the spray outfit, team and one 
operator. Considering the man- and horse-labor at $0.25 and $0.15 
per hour, respectively, there is left a machine charge of $0.45 per 
hour. The machine-hours per acre for hired outfits are 9.62, and the 
machine cost per acre $4.33. 

The owned spray outfits are considered as a part of the farm equip- 
ment and the annual charge for their use is included in the equipment 
charge, while the machine charge for hired outfits is given as aseparate 
item. Both appear under fixed costs. — 


DORMANT SPRAY. 


A dormant or lime-sulphur spray is made usually in the latter 
part of March or the Ist of April. Many of the orchardists have a 
tendency to delay this spray until the fruit buds begin to show their 
green tips. This spray is made usually with a 1-10 solution—that 
is, 1 gallon of concentrated solution of lime and sulphur to 10 gallons 
of water. A number of the orchardists are beginning to use miscible 
oils for the dormant spray. 

All orchardists visited in the valley make the dormant spray. 
Of the 105 who used a crew of three men and two horses, 69 own 
spray outfits and 36 hire their spraying done. (See Table XXXIV.) 
By referring to Table XXXIV, in the lime-sulphur spray, it will be 
noted that the former spray about an acre less per day and apply 
nearly 80 gallons more per acre than the latter, making a total labor 
and material cost of $2.03 more per acre for those who own their 
outfits than those who hire. 7 
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Twenty-five orchardists in the North Yakima district spray with 
their own outfits and 30 hire their spraying done, while in the Zillah 
district 44 spray with their own outfits and 6 hire their spraying done. 


TaBLE XXXIV.—Summary of spraying with a crew of three men and two horses, with 
owned and hired spray rigs, on 105 farms studied in the Yakima Valley. 


OWNED SPRAY RIGS. 


Gallons. Cost. 
Aeris No Acres 
istrict and spray. F in 10 
manne hours. Per Per anor Mate- 
SPEAYS. acre. tree ‘|; rial. Total. 
North Yakima: 
IL Aho NIP GosooSasoasancosesode 25 By Dial 479.62 6.44 $3. 24 $6.86 | $10.10 
Calyx or first lead-arsenate...--..... 25 3.37 |. 486.82 6.53 3.12 1.70 4.82 
Second lead-arsenate....-.......-.-- 21 3.58 411.04 5.50 2.93 1.43 4.36 
Third lead-arsenate...............-- 153 4.36 315.90 4.18 2.41 Ths 3.56 
oe ead=aESen aves es ee eee 25 3. 74 401.01 5.38 2.81 1.41 4.22 
i: tit leadzarsenates es Heres Leen 8 3.29 419.38 5.41 3.19 1.62 4.81 
Zillah: 
iime-sulphunss ees eee eee ene 44 3.41 464.31 6. 84 3.08 6.61 9.69 
Calyx or first lead-arsenate.......... 44 3.57 483. 32 egal 2.95 2.01 4.96 
Second lead-arsenate..-.........---- 33 3.77 459. 87 6.81 ark) 1.85 4.64 | 
Third lead-arsenate...........- een 41 Sale 447.15 6.56 2.82 1.82 4.64 
Fourth lead-arsenate.:----. 2.522 2.-- 44 3.81 432. 26 6.45 2.75 1.75 4.50 
Fifth lead-arsenate...........- eae 27 4.14 399.79 5.82 PX, (55) 1.66 4.19 
Sixth lead-arsenate................. 6 5.15 301. 07 4.57 2.04 2.03 4.07 
North Yakima and Zillah: 
IM e-S ull Wee eye ee 69 3.34 469. 87 6.68 3.14 6.70 9.84 
Calyx or first lead-arsenate.......... 69 3.49 484.59 6.95 3.01 1.90 4.91 
Second lead-arsenate......-...:.....- 54 3.69 440.88 6.27 2.85 a7 4.56 
Third lead-arsenate...............-- 56 3.88 411.99 5. 87 7A 1.64 4.35 
Fourth lead-arsenate.............-.. 69 3.79 420.93 6.04 Qed 1.63 4.40 
Difthlead-arsenater os: acne se 35 3.91 404. 27 | 5.72 2.68 1.65 4,33 
Sixthwead-arsenateneeneas ee se eee 6 5.15 301. 07 4.57 2.04 2.03 4.07 
HIRED SPRAY RIGS. 
North Yakima: 
imMe=Sulp huts eee esate eee eee 30 4.38 397. 97 4.88 | $2.40 $5.50 | $7.90 
Calyx or first lead-arsenate......... 30 4.50 408. 22 5.01 2.33 1.42 3.75 
Second lead arsenate............--- 24 5.59 30201 4.09 1.88 1.08 2.96 
hind lead-arsenate:. 22-2. ).. 22.022. 14 4.87 365. 76 4.43 2.16 1.34 3.50 
Fourth lead arsenate.............-.. 28 5. 26 335.05 4.12 2.00 1.13 3) 18 
ay lead-arsenate.....-...--...-..- 6 4.25 382.78 4.26 2.47 1.43 3.90 
_Zillah: 
Ivimie-sulphutesess: oie eee eset e a 6 4,24 353. 71 4.50 2.48 4.73 7.21 
Calyx or first lead-arsenate..--..-...- 6 4.65 318. 43 4.05 2.26 1.36 3.62 
Second lead-arsenate..............-- 4 4.42 382. 16 4.42 2.37 1.64 4.01 
Third lead-arsenate..:....2..-222-.- 3 6.01 239.63 3.20 ao 1.14 2.89 
Fourth lead-arsenate................ 6 ARTS 338. 80 4.31 2.21 1.48 3. 69 
Pifthilead-arsenates 2252.22 122.-2--5 4 4.72 321.69 3.66 2.23 ibey 3.55 
Sixthilead-arsenaten eee eee 2 8.93 155. 88 1.63 1.18 84 2.02 
North Yakima and Zillah: 
AME =Sulip hu ae Seen ee eee eee 36 4.35 390. 59 4.82 2.41 5. 40 7.81 
Calyx or first lead-arsenate..-......-- 36 4.52 393. 26 4.85 2.32 1.41 3.73 
Second lead-arsenate..............-- 28 5.39 339. 67 4.14 1.95 1.16 3.11 
Mhindilead-arsenatess a. 222s. so oeae oe 17 5.03 343. 50 4.23 2.09 Tbgroil! 3.40 
Fourth lead-arsenate.............--. 34 5.16 335. 71 4.15 2.03 1.19 3.22 
ibifthlead=arsenateyess-e see eee 10 4.42 358. 34 4.03 2.37 1.38 3.75 
Sixth lead-arsenate................- 2 8.93 155. 88 1.63 1.18 es 84 2.02 


Considering all records in the valley, regardless of crew or whether 
the spray outfit is owned or hired, the total labor and material cost 
for the lime-sulphur spray is $8.81 per acre, or 35.04 per cent of the 
total labor and material spraying cost. (See Table XXXVI.) 
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LEAD-ARSENATE SPRAYS. 


Usually three or four lead-arsenate sprays are made for the control 
of the codling moth. Some growers find it necessary to make as 
many as six sprays. Throughout the valley there is considerable 
variation in the time that the calyx spray is applied. This is due 
primarily to differences in altitude and season. In 1913 it was 
applied between April 22 and 27; in 1914, April 20 and 25; in 1915, 
April 25 and 30; and in 1916, April 27 and May 2. Lead-arsenate 
paste is used by the majority of orchardists for these sprays. From 
14 to 3 pounds of this paste is used in 50 gallons of water. 

The calyx or first lead-arsenate spray.—The calyx spray is considered 
by the majority of orchardists to be the most important. All make 
it about the time that 75 to 90 per cent of the petals have fallen. 


By referring to Table XXXIV it will be seen that the same number 


of owned and hired outfits were used in this spray as in the dormant 
spray. The former averaged about an acre less in 10 hours and 
applied about 90 gallons per acre more than the latter, making a 
total labor and material cost of $1.18 more per acre for those who 
own outfits than those who hire. More material is usually applied 
per tree in this spray than in any of the others, at least by the better 
class of commercial growers. The total labor and material cost 
per acre for the calyx spray in the North Yakima district (55 orchards) 
was $4.24, while in the Zillah district (50 orchards) it was $4.77. 
Considering all records, whatever size of crew or whether the spray 
outfit is owned or hired, the total labor and material cost per acre 
for the calyx spray was $4.47, or 17.78 per cent of the total labor 
and material spraying cost. (See Table XXXVI.) 

Second lead-arsenate spray.—The second lead-arsenate spray is 
usually made from three to four weeks after the calyx spray. The 
date of application will vary with the season. It is usually between 
the 11th and the 25th of May, but sometimes as late as the first of 
June. ‘The purpose is to poison the codling-moth larve, which are 
beginning to hatch at this time. This spray was made by 78 per 


- cent of the growers considered in this investigation. As in the former 


sprays, it will be seen that the cost per acre for labor and material is 
ereater for those who own their outfits than those who hire, and that 
more of the orchardists in the North Yakima district hire their spray- 
ing done. The total labor and material cost for the North Yakima 
district (45 orchards) was $3.64 per acre; while in the Zillah district 
(37 orchards) it was $4.57. Considering all records, regardless of crew 
or whether the spray outfit is owned or hired, the total labor and 
material cost per acre for the second lead-arsenate spray was $3.09, 
or 12.29 per cent of the total labor and material spraying cost. (See 
Table XXXVI.) 
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Third lead-arsenate spray.—The third lead-arsenate spray is made 
from 10 to 15 days after the second codling-moth spray. This spray 
was made by 72 per cent of the growers visited. In this spray, asin ~ 
the second lead-arsenate, there is about an acre more done per day by 
hired than by owned outfits, but less material is applied per acre. 
It is obvious from the figures that the difference in cost between the 
owned and hired outfits in this spray is somewhat less than in the 
former sprays. The necessity of a thorough application of material 
is not felt so keenly by the growers as in the previous sprays, for up to 
and including this spray there is a gradual increase in the amount of 
ground covered per day, and a decrease in the material applied per 
acre, especially where the spraying is done by the owners themselves. 
The total labor and material cost for the North Yakima district (29 
orchards) was $3.53; while in the Zillah district (44 orchards) it was 
$4.52 per acre. Considering all records, regardless of crew used or 
whether the spray outfit is owned or hired, the total labor and material 
~ cost per acre for the third lead-arsenate spray was $2.89, or 11.50 per 
cent of the total labor and material spraying cost. (See Table 
XXXVI.) 3 | 

Fourth lead-arsenate spray.—The fourth lead-arsenate spray is 
usually made from 9 to 10 weeks after the calyx spray. One hun- 
dred and eighteen orchardists visited, or 98 per cent, used this spray. 
From the number of orchardists who make this spray, together with 
the amount of material applied and the labor required, it appears that 
this spray is the second most important codling-moth spray. Table 
XXXIV shows the number of acres sprayed per day and the material 
applied per acre for both hired and owned outfits. The cost per acre 
for labor and material was $1.18 more for those who owned outfits 
than those who hired. Total labor and material cost in the North 
Yakima district (53 orchards) for this spray was $3.64; while in the 
Zillah district (50 orchards) it was $4.40. Considering all records, 
whatever size of crew used or whether the spray outfit 1s owned or 
hired, the total labor and material cost per acre for the fourth lead- 
arsenate spray was $3.85, or 15.32 per cent of the total labor and 
material spraying cost. (See Table XXXVI.) 

Fifth lead-arsenate spray.—The time for the fifth spray is usually 
the early part of August. It is made by 41 per cent of the growers 
considered in this study. Thirty-five orchardists owning, and ten 
hiring outfits made this spray, each using a crew of three men and two 
horses. From Table XXXIV it will be seen that the cost per acre for 
Jabor and material is $0.58 more for those who own outfits than those 
who hire. Considering all records for the valley, regardless of crew or 
whether the spray outfit is owned or hired, the total labor and mate- 
rial cost for the fifth lead-arsenate spray was $1.74, or 6.92 per cent of 
the total labor and material spraying cost. (See Table XXXVI.) 
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Sizth lead-arsenate spray.—The sixth lead-arsenate spray, usually 
applied during the latter part of August or the first of September, 
depending upon the season, was made by 8 per cent of the growers 
considered in this study. Because so few of the orchardists in the 
valley made this spray, the comparison of the figures in Table XX XIV 
should not ordinarily be made. It was necessary, however, to use 
them in order to arrive at the total cost of spraying for these 120 rec- 
ords. In considering all records for the valley, whatever the size 
of crew, and whether the spray outfit is owned or hired,. the total 
labor and material cost for the sixth lead-arsenate spray was $0.29, 
or 1.15 per cent of the total labor and material spraying cost. (See 
Table XXXVI.) ; 


SUMMARY OF SPRAYING PRACTICES. 


There is a tendency in the valley to make a more thorough applica- 
tion of material on orchards under clean-cultural management than 
on those under mulch-crop management. Where owned outfits are 
used on such orchards, more material is applied per acre, fewer acres 
are sprayed per day, and the average total labor and material cost is 
greater than where owned outfits are used on mulch-crop orchards. 
However, where hired outfits are used on orchards under clean-cul- 
tural management less material is applied, more acres are sprayed 
per day, and the total labor and material cost is less per acre than 
where such outfits are used on orchards under mulch-crop manage- 


ment. As results from the owned outfits are better as a basis for 


comparison, it would seem that orchards under clean-cultural manage- 
ment received a more thorough application of spray material. This 
is brought out more clearly by making a comparison of all orchards 
where spraying is done with owned outfits with those where hired out- 
fits are used. (See Table XXXIV.) 

It is found that for practically all the orchards studied more acres 
are sprayed per day with a hired outfit, less material is applied per 
acre, and the total labor cost is less than where the outfit is owned. 
Comparing the North Yakima and the Zillah districts, it is found that 
with owned outfits more acres are sprayed in 10 hours and more mate- 
rial is applied per acre and per tree in the Zillah district. Consider- 
ing the 120 orchards, the average cost for spraying labor and 
material is $0.0256 more per box than in the North Yakima district. 
The pro rata labor cost for spraying, considering all records for the 
valley, was $12.93, and the material pro rata cost was $12.21 per 
acre, making a total of $25.14 per acre, or $0.0582 per box. (See 
Table XX XV.) | 
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TABLE XXXV.—Summary of spraying expenditures on 120 farms in Yakima Valley, 
by districts. 


North Y pe aa 
orth Ya-| 7. F cima an 
Item. kima dis- | Zab dis-| 7inah dis- 
trict. ‘ tricts com- 
bined. 
Man-hours per acre jc =* Stent SEE Era 33 bene oe ae eee 31.99 42.07 . 36.69 
FPOTSE-HOUTS Per ACLE==2 < fees le: eee es a se ee aeons eee eee ear 21.78 28. 85 25. 08 
habor cost peraeres. se 4-Gk SST sae Se ae Se Pe ee ee eee $11. 26 $14. 84 $12. 93 
Material Cost per ACKO is a2) 2a = ae ee Sis ta Sys ie = CE Pie eae $10. 55 $14.12 $12.21 
Totalicostiper acreeose. oe eas | See ere eee a ee ee $21. 81 $28. 96 $25. 14 
Gallons ofmatenal per aCese = mse = a= ae eee See eee 1, 773. 09 2,364. 69 2,049.17 
Gallonsiofmaterialipertrees= cere s-s22 ae eee eee ee eee eee eee 22.67 34. 67 27. 84 
Tabor cost per box aoe eee eee $0. 0243 $0. 0372 $0. 0299 
Materialhcost perbOmesc- sts: Nicee cates es eee ceesse ia Sse oars meee . 0228 . 0355 . 0283 
MOtalcostiper OR. esas 2s alte ae ae ee ee ee ew sea .0471 .0727 . 0582 


TABLE XX XVI.—Summary of spraying practices and pro rata cost by sprays on farms 
studied in Yakima Valley. 


ee Per acre. Gallons. AiataS Per cent 
ber rial Total |- of total 
Spray. mak- cost | Cost ee and 
2 ing | Man- | Horse- Cost Per Per per ee ees 
spray.| hours. | hours. + | acre. |-tree. | acre: go ae 
Wime=sul phuTseese eee oe 120 7.89 5.37 | $2.78 | 480.12 | 5.84] $6.03] $8.81- 35. 04 
First lead-arsenate or calyx. 120 7.78 D208 |e Zale 4a >4LO I GakG UST 4.47 17.78 
Second lead-arsenate...-....-. 94 5. 50 3.74 | 1.94 | 309.61 | 4.21 1.15 3.09 12. 29 
Third lead-arsenate........-.- 86 5. 08 3.48 | 1.79 | 282.97] 3.84 1.10 2.89 11.50 
Fourth lead-arsenate.......-.-- 118 6. 90 4.72 | 2.43 | 381.03 | 5.18 1.42 3. 85 15. 32 
Fifth lead-arsenate......---:.- 50 3. 09 Pa AL |) TSS) |p TUG aay |i, 8 65 1.74 6. 92 
Sixth lead-arsenate.......- eee 10 45 | 34 SLUGS || 771) 37 13 -29 1.15 


MISCELLANEOUS LABOR. 


A certain amount of labor done on the various ranches during the 
year is classified as miscellaneous labor. Among the more important 
items are overhauling the spray outfit, scraping and doctoring the 
trees, cutting blight, summer pruning, cleaning of lateral ditches, 
cutting water spouts, and hoeing about the trees. This miscel- 
laneous labor charge on the 75 clean-cultivated orchards was 12.09 
man-hours and 0.92 horse-hour, or $3.16 per acre and $0.0070 per 
packed box; while in orchards under mulch-crop management this 
charge was 7.21 man-hours and 0.52 horse-hour, or $1.88 per acre 
and $0.0047 per packed box. 

Considering the 120 orchards, the annual miscellaneous labor charge 
was $2.68 per acre or $0.0062 per packed box. 


TOTAL MAINTENANCE COST. 


The total maintenance labor on 43 orchards under clean-cultural 
management in the North Yakima district was 208.14 man-hours and 
97.67 horse-hours, while on the 32 orchards under similar management 
in the Zillah eae the charge was 241.92 man-hours and 104. 03 
horse-hours. 
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In the case of the 21 orchards under mulch-crop management in the 
North Yakima district the charge was 197.45 man-hours and 76.23 
horse-hours, while on the 24 orchards under similar management in 
the Zillah district the charge was 202.76 man-hours and 74.24 horse- 
hours. , 

The net labor cost up to harvest time was 34.82 per cent of the total 
net labor cost in the North Yakima district, while in the Zillah dis- 
trict 1t was 38.72 per cent. 

The total maintenance charge per acre on the 75 orchards under 
clean cultivation was 222.55 man-hours and 100.38 horse-hours, 
while on the 45 orchards under mulch-crop management it was 
200.29 man-hours and 75.18 horse-hours. 


Fig. 8.—One of the larger packing sheds in the Yakima district. 


Considering all records in the valley, the total net labor cost up to 
harvest time was $61.22 per acre, or $0.1417 per box. Thisis 41.08 per 
cent of the total net labor cost. 


HANDLING THE CROP. 


“Handling the crop” includes all the labor necessary to deliver it 
at a local association or shipping point. This labor includes the haul- 
ing of the box shook to the ranch, the making up of the box, hauling 
empty boxes to and full boxes from the orchard during harvesting 
and picking, and all packing-house labor, including sorting, packing, 
nailing, waiting, foreman, etc. 

Twelve of the 64 orchardists visited in the North Yakima district 
hauled their picked apples to a local association, where they were 
sorted, graded, and packed at a stipulated price (see fig. 8), which 
included box, paper, nails, and labeling, or a complete packed box. 
This price ranged between $0.25 and $0.28 per packed box. 
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Where all records taken in the valley are considered, the total net 
labor cost per acre for handling was $87.79 or 25 per cent of the total 
annual net cost of production. 


PICKING. 


Picking is usually begun in the early part of September on a few 
early varieties, but the most intensive harvesting comes with Jonathan 
picking about the middle of September and continues well into 
November, or until the Winesaps are picked. The fruit on a tree is 
usually harvested with one picking. However, some orchardists 
make two or three pickings from the trees of the red varieties. In this 
way it is usually possible to a crop of better color and size than 
with one picking. 

All picking is done by hand. An 8- to 14-foot ladder and 18-quart 
picking pail or canvas bag constitute the picker’s equipment. The 
bag is suspended directly in front of the picker by means of shoulder 
straps. The bottom of the bag is formed by a flap of the canvas 
which is held in place by a snap and ring. By unsnapping the ring 
the apples are allowed to roll out of the bottom of the bag into the box. 
The majority of growers use this type of picking sack. 


TABLE XX XVII.—Number of boxes picked in 10 hours and me ver box and per acre on 
the farms studied in Yakima ee 


| Clean-cultural management. Mulch-crop management. 


District. Loose | Cost per | Cost per 


Loose | Cost per | Cost per 
boxesin | loose packed pe Per'| boxesin| loose packed Cost Age 
| 10 hours.| box. box. 10 hours.| box. box. 


North Yakima .=-- ==: 64.22 | $0.03S0 | $0.0584 $27. 74 66.60 | $0.0376 | $0.0563 $24. 44° 
ZAM ae eae oe ao 50. 71 0449 - 0673 28.33 59. 81 0418 - 0627 23. 01 


Combined management. 


District 
: Loose | Cost per | Cost per 
boxesin | loose packed Costepae 
10 hours.| box. ‘box. are 
Worth wakimas = 2242220 Bape ree soe cosarees ns aoane meee 64.98 | $0.0385 | $0.0577 $26. 66 
/AULEN c1 ah aot ee ee Me eRe ee Ree eee ek ae lee se | 57. 26 - 0437 . 0655 26. 05 


Practically all picking is done by man day labor, at the rate of 
from $0.225 to $0.25 perhour. <A few exceptions were reported where 
contract picking was done at from $0.035 to $0.04 per loose box, 
but none of the orchardists considered in this study hired their pick- 
ing done in this way. Ordinarily a man will pick between 50 and 
75 loose boxes in 10 hours, varying with the crop (yield per tree), 
the variety, the size, the age of tree, etc. 

Table XXXVII gives the variations in the number of boxes that 
usually are picked in a day in the North Yakima and Zillah dis- 
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tricts. After the apples are picked they are placed in boxes which 
previously have been distributed throughout the orchard at con- 
venient places. The pickers fill the boxes without heaping, and 
thus one box may be piled upon another without injury to the fruit. 
Usually as the boxes are filled they are piled in the shade at a place 
conveniently located for hauling into the packing shed. In some 
instances ‘“‘lug boxes” are used for hauling the picked fruit to the 
packing shed. This box is of a little heavier type than the ordinary 
packing box, a little wider and longer, and a little shallower, but 
has somewhat greater capacity than the picking box. These boxes 
are used mostly in some of the very large orchards. As a rule, 
however, orchardists considered in this investigation use the regular 
packing box. 


Fic. 9.—Hauling box shooks to the ranch. It is the practice to haul the box shooks from the station, 
and make up the boxes before harvesting time at the ranch. 


The yield is the greatest limiting factor in determining the amount — 
a picker can pick in a day, but where day labor is used the variation 
in the amount picked is not great, owing to the attempt on the part 
of the picker to pick about the same number of boxes per day and 
at about the same cost per box regardless of the crop. (See Table 
XXXVIITI.) 

The yields averaging 200 boxes or less were on the younger orchards. 
Usually the apples on young trees are well placed and of good size, 
the trees are smaller, and there is not so much need of a ladder, so 
that, if the fruit is not scattered too widely, the picker often will be 
able to pick more in a given time than where the crop is larger 
though on bigger trees. 

If contract labor had been employed for picking, no doubt up to a 
certain point the effect of the yield on the picking time would have 


52 BULLETIN 614, U. S. DEPARTMENT OF AGRICULTURE. 


been more noticeable; for, no matter how large a crop may be, there 
is a limit to the amount of fruit the average picker is able to pick. 

On the farms studied in the North Yakima district 106.62 hours 
were required to pick an acre yielding an average of 462 packed boxes, 
at a cost of $26.66, or $0.0577 per packed box; while in the Zillah 
district, with an average yield of 398 packed boxes per acre 104.21 
hours were required, at a cost of $26.05, or $0.0655 per packed box. 

In the valley as a whole, all records considered, the total charge 
per acre for picking, with an average yield of 432 packed boxes, 
was 105.50 man-hours, or $26.38, or $0.0611 per packed box. 


Fic. 10.—Hauling the filled loose boxes from the orchard to the packing shed. Trucks are used on 
long hauls. 


The cost of picking in the valley is 30.05 per cent of the total net 
handling cost, or 17.70 per cent of the total net annual labor cost, or 
7.63 per cent of the total net annual cost of production. 


TaBLE XXXVIII.—IJnfluence of yield on picking time and cost on 120 farms in the 
Yakima Valley. 


Packed 


Number| box Tose Cost | Cost | Cost per} Cost 

=e E ak i é xes 12 per 

Yield per acre in packed boxes. of or- yield anti per per packed Tan 

chards. per acre. tree. box. 
hours. box 
acre 

200 and under..... its Sia, Rie fe a Re 10 | 164.64] 66.60] $9.27] $0.14 | $0.0563 | $0.0375 
20 TRO O02 Seer: Se Sys * pee cae * Cea eee 18 | 241.49} 56.57 | 16.02 “20 . 0663 . 0442 
BOLO 00 ee eats ec cs es Sas en ae 31 | 346.33 | 60.00] 21.66 api! - 0625 . 0417 
AD IEE OOOO Sena eae ee So te eee 26 448. 25 63. 14 26. 64 of . 0594 - 0396 
SOUCOGO0 ee ae eee Bea ee oy 13 | 544.28] 64.65] 31.56 38 0580 0387 
OVETIH00 Fhe Oot he ee hee see oe 22 | 744.08} 60.78 | 45.89 55 0617 0411 


ee 
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HAULING BOX SHOOKS. 


All growers considered in this discussion hauled box shooks to 
their ranches. Short hau!s are made possible by spurs or sidings 
provided by the railways. Usually one man and two horses are used 
for havling shooks. Sometimes four horses are used. (See fig. 9.) 
Ten orchardists, however, used one man and one horse and five used 
two men and two horses when hauling shooks. In the North Yakima 
district a crew of one man and two horses hauled an average !oad of 
529 box shooks an average of 2.46 miles at a cost of $0.0041 per 
shook, or $0.0017 per shook per mile; while in the Zillah district a 
similar crew hauled an average load of 412 shooks an average of 1.20 


Fic. 11.—Hauling the filled loose boxes from the orchard to packing shed by means of a slip boat. 
Slip boats or sleds are used on short hauls. 


miles, at a cost of $0.0032 per shook, or $0. 0027 per shook per mule. 
Considering all records in the valley, whatever the size of crew, the . 
average distance hauled was 1.81 miles, with an average cost per 
shook of $0.0038 or $0.0021 per shook per mile. 


MAKING BOXES. 


As in other Northwestern apple-producing areas, most of the boxes 
are made up on the ranch at. odd times before picking time or during 
the early part of harvesting. Much of this work is done by contract 
labor at $0.0065 to $0.01 per box. On m ny of the small ranches 
the boxes are made by the owner or members of his family. A man 
will make from 260 to 500 boxes per day, depending upon his expert- 
ness. In this study the charge is $0.0065 for making a box. 
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ORCHARD HAULING. 


In the larger orchards one man is employed exclusively in orchard 
hauling. In the smaller orchards it is not necessary for one man to 
be constantly employed in hauling to and from the orchard. Asa 
rule, the owner does the orchard hauling and either superintends the 
pickers or assists in the packing house when not employed in hauling. 
In general the orchardists here consider the hauling to and from the 
orchard as separate operations, and they have so been considered in 
this study. The majority of orchardists use a low truck wagon with 
one man and a team for hauling. (See fig. 10.) A fewin the smaller 
orchards use a sled with either one man and two horses or one man 
and one horse. (See fig. 11.) Practically the same methods are 
practiced in both districts. 

On the farms studied in the North Yakima district 33 orchardists 
used a wagon for orchard hauling, 22 had a crew of one man and two 
horses, and 11 had one man and one horse. Thirteen used a sled, 6 
with a crew of one man and two horses and 7 with one man and one 
horse. There were 18 orchardists whose time of hauling to and from 
the orchard was lumped as one item. 

On the farms studied in the Zillah district 36 orchardists ay a 
wagon for hauling, with a crew of one man and two horses; 9 used 
a sled, 8 with a crew of one man and two horses and one with one man 
and one horse; and 4 used a wagon with two men and two horses. 
There were 7 whose time of hauling to and from the orchard was 
lumped as one item. 


TABLE XX XIX.—Comparative cost of hauling boxes to and from the orchard on a wagon 
or a sled when both operations are done with a crew of one man and two horses (62 farms, 
. Yakima Valley). 


Empty boxes to orchard. | Full boxes from orchard. 
Total 
ec a a eA TB ae Re Fe t Total 
: Rec- cos t 
Vehicle er cos 
: ords. | Boxes | Cost per} Cost per | Boxes |Cost per | Cost per ee > per 
per loose | packed |} per loose | packed D ce packed 
load. box. box. load. box. box. * box. 
Wi Omer ake ee 50 91 | $0.0040 | $0. 0061 40 | $0.0093 | $0.0139 | $0.0133 | $0.0200 
SIRO eS EcH BH ose cae eee 12 60 . 0056 . 0084 20 . 0119 . 0179 . 0175 . 0263 


Table XX XIX gives the average number of boxes, empty and 
full, hauled on a wagon or sled by a crew of one man and two horses. 
The total cost of hauling is somewhat larger where a sled is used. 
The actual average cost of 95 orchardists for hauling to the orchard, 
regardless of crew or method employed, was $0.0045 per empty box, 
or $0.0068 per packed box. Twelve of this number hauled their 
apples directly to a central packing house, while the average actual 
cost for the remaining 83 for hauling loose boxes to the packing shed 
on the ranch, regardless of crew or method employed, was $0.0045 
per loose box or $0.0068 per packed box. 
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There were 25 orchards in which one man was constantly employed 
in hauling boxes to and from the orchard. The average cost for 
this operation was $0.0124 per loose box, or $0.0186 per packed box. 
One hundred and eight orchardists make a practice of hauling 
empty boxes to the orchard and full boxes to the packing house on 
the ranch, at a cost of $0.0216 per packed box. The orchard hauling 
charge, considering the 120 orchards, whatever the size of crew or 
method employed, was $0.0205 per packed box. (See Table XLII.) 


PACKING-HOUSE LABOR. 


Packing-house labor includes sorting, packing, nailing, waiting 
on the packers or sorters, foremen services, and any other packing- 


Fic. 12.—A packing crew on a small ranch in the Yakima district. Most men pack all their fruit 
inside the packing house. 


house labor, such as the service of truckers or men employed to 
handle the boxes about the packing house. (See fig. 12.) Ordinarily 
extra help is employed only where a large packing crew is used, the 
members of the family usually making up the crew. 

The packing-house-labor cost for the 64 farms about North Yakima 
was $45.47 per acre, or $0.0984 per box, and $45.64 per acre, or 
$0.1147 per box, for the 56 farms about Zillah or the lower Yakima 
Valley. If the 120 farms studied are considered, the average cost 
was $45.55 per acre, or $0.1054 per box, or 30.57 per cent of the total 
net maintenance and handiing costs. (See Table XL.) 
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SORTING. 


The time required for sorting depends much on the variety and 
condition of the fruit and whether or not mechanical sizers or wipers 
are used. The number employed in the sorting crew depends 
upon the size of the crop and the method of handling. Where there 
are enough apples to make the use of a mechanical sizer economical, 
from two to six sorters usually are employed about the sorting table 
ot the sizer. Men who do not use a sizer usually employ hands to 
sort the fruit for the packers from picking boxes or tables. In some 
cases packers sort their own apples. In most instances more sorters 
than packers are employed. Some growers find it necessary to use 
two sorters to one packer, while a’ few claim that one sorter will 
take care of two packers. A very common crew is three packers, 
four sorters, and one man to nail and wait on the packers and sorters. 
Most of the fruit in the valley is sorted and packed into three grades— 
“Extra Fancy,” ‘“‘Fancy,” and ‘‘C. Grade.’ At the time of this 
study the majority of growers sorted their fruit by hand. | 

It was found that the average number of boxes sorted by one man 
in a day was 73 at North Yakima and 52 at Zillah. This difference 
is due largely to the fact that there is often more codling-moth 
injury in the Zillah district. 


TABLE XL.—Packing-house-labor costs (120 records, Yakima Valley). 


| North Yakima district | Zillah district (56 rec- Yakima Valley (120 


| (64 records.) ords). records). 
Operation. Num- Cost. Num- Cost. Num- Cost. 
ber ber ber 
of a0 of 
rec- Per | Packed | rec- Per | Packed | rec- Per | Packed 
ords. | acre. box. ords. | acre. box. ords. | acre. box. 
Sorting: 2h a. eee cen see eeee 41 | $16.16 | $0.0341 53 | $19.55 | $0.0480 94 | $18.07 | $0.0414 
RACK leer ener eee etree as 45 | 23.82 .05 55 | 19.94 . 05 100 | 21.68 .05 
Sorting and packing........- 7 | 33.08 . 06 Tal ee2Ie00 . 06 Bh sale by - 06 
Nailin ees. G8 See oe 19 4.61 - 0091 20 3.50 - 0089 39 4. 04. . 0090 
Wali Glin oa eet eee ees 3 5. 86 . 0097 8 3. 29 . 0084 11 3.99 . 0088 
Nailing and waiting........- 31 6. 22 . 0132 33 4.34 - 0105 64 5. 25 - 0119 
IIORE TIENT) ere en hae ana a! 6 We? . 0132 17 4.13 . 0082 23 4,94 . 0096 
Other packing labor...-.-.-.-. 5 17.69 - 0409 18 5.12 - 0121 23 7.85 - 0185 
Packing-house labor.....---- 52 46. 07 . 0948 56 45. 64 . 1147 108 45. 84 - 1039 
Warehouse packing.-.....-..- 12} 42.81 200 Gta se lnck cleeic aleeeeeese 12} 42.81 - 1209 
Total packing - house- 
labor charge 1........ 64} 45.47 |. .0984 56 | 45.64 . 1147 1205) 45255 . 1054 


1 Fifty-two orchardists handle their fruit on their own ranches, 12 handle it through an association; the 
64 records combine both methods. 


If all records are considered, it is found that the average sorter 
will sort 60 boxes in 10 hours. This refers to packed boxes, which 
in terms of loose boxes would be practically 90. The average cost 
of sorting for the 94 orchardists of the 120 studied who sort their 
own apples or have them sorted on the farm is $18.07 an acre, or 
$0.0414 per box. (See Table XL.) 
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Where a wiping machine is used, which in the case of these records 


is only in the Zillah district, the sorting cost is less than that where 


no such machine is used. At one end of the wiping machine the 
apples are fed into an endless carrier by one or more men. On 
either side of the carrier is a rotating cylinder covered with strips 
of cloth, which serve to wipe the fruit clean from spray material 
or dust before it reaches the sorters. It is claimed that the wiping 
ereatly aids the sorter, enabling him readily to detect worm stings 
or marks. In addition to this the machine if properly handled will 
assure. the steady flow of apples to the sorters. . 

Many orchardists claim that this machine is practical only where 
the crop is at least 2,000 boxes, although it would seem that its use 
would be practical for a smaller crop. 

Where mechanical sizers are used, sorting is usually more rapid, 
for the apples are placed on a sorting table, which enables the sorters 


Fic. i13.—Four kinds of packs used in packing box apples. The size of apple usually determines 
; the pack. 


to work more rapidly and more conveniently. In such cases there 


_ is always one man to wait on the sorters or dump the apples on the 


sorting table. Mechanical sizers are coming into more general use. 
PACKING. 


On 100 of the 120 farms considered in this survey the growers packed 
their own apples. Forty-five of these men are located about North 


Yakima and 55 in Zillah, or the lower valley district. Packers are 


usually paid by the box, at from $0.03 to $0.05 per box. Both men 
and women are employed as packers. An average day’s work for the 
valley was 72 packed boxes. In addition to the 100 men who pack, 
there are 8 who sort and pack. This is slower work when done by the 
piece. The pay is from $0.01 to $0.02 more per box than for merely 
packing. The seven orchardists in North Yakima who sort and 
pack 59 boxes in 10 hours, at the rate of 6 cents per packed box, give 
a fair average for the walle: 

The diagonal pack is used (see fig. 13) and apples are sized by the 
packer, unless a mechanical sizer is used, in which case the rate paid 
per box is less, usually $0.03 to $0.04. 
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The packing cost per box on 100 farms studied was $0.05, or $21.68 


per acre. 
NAILING AND WAITING. 


Many of the orchardists in both regions employ one man to nail 
the packed boxes and wait on the packers or sorters. The cost of nail- 


ing and waiting was $0.0132 per box for the North Yakima ranches ~ 


and $0.0105 for those of Zillah, or an average of $0.0119 per box for 
both districts, 64 records being considered. 

Other orchardists employ a man to do nothing but nail and stamp 
the boxes. It was found that a nailer when doing no other labor 
would nail 275 boxes per day on the North Yakima ranches and 281 
on the Zillah ranches, or 278 when both districts were considered, 
while 210 boxes is the average day’s work for nailing and waiting. 
Eleven of the men employed waiters who did nothing but wait on 
the packers and sorters, each handling about 284 boxes per day. 


FOREMAN. 


In most instances, on account of the small size of the orchards in 
these regions, it is not found necessary to employ a foreman. On the 
ranches studied there were but 6 men in the North Yakima district 
and 17 in the Zillah district who employed foremen in the packing 
houses. In most other cases the owner himself acted as foreman, at 
the same time doing some other labor in the packing house, usually 
nailing. On the ranches studied, where a foreman was employed the 
foreman cost per box was $0.0096, or practically $0.01 per box. 

OTHER PACKING-FOUSE LABOR. 

The other packing-house labor, which includes truckers, or men 
employed about the packing house to handle the fruit in some way 
other than those already mentioned, amounts to $0.0185 per box for 
the 23 men who employ other packing-house labor, or, if this is pro- 
rated over all records, $0.0035 per box. 


ALL PACKING-HOUSE LABOR COSTS. 


The total of all packing-house labor for the 108 men who did their, 


own sorting and packing was $0.1039 per box, while in the case of the 
12 men who hauled to an association warehouse and had the fruit 
packed it was $0.1209 per box, or for the total 120 records, $45.55 per 
acre, and $0.1054 per box, or 30.57 per cent of the total net mainta- 
nance and handling cost. 

, CULL APPLES. 

Cull or cider apples which have been gathered from the ground or 
culled in the packing shed (see fig. 14) are often hauled to a cider mill 
in the vicinity of North Yakima. In the Zillah district there was no 
by-product plant at the time this study was made. A few of the 
growers hauled their cull apples in boxes to the, town of Zillah and 
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shipped them to some town in which such a plant was located. The 
load is usually from 1 to 14 tons. 

One cider mill located in the vicinity of North Yakima might be 
termed a cooperative factory. A number of growers in the vicinity 
of North Yakima have put $100 each into this enterprise, and have 
the privilege of selling all their cull apples to the factory. If the mill 
is not kept busy by the apples of these stockholders, growers outside 
of the company have the privilege of delivering their cull apples at 
the same price received by the stockholders. 

It is not the general practice of the growers of the valley, however, 
to pick up the apples in the orchard or sell their cull apples to a by- 


Fic. 14.—Culls outside of a large packing house. These culls are frequently a total waste. Sometimes 
they are made into cider or vinegar. 


product plant. At the time of this investigation many of the growers 


. on the farms studied did not believe the labor expended would be war- 


ranted by the price which they received for their cider apples. In 
many instances apples are picked up and used for live-stock feed or 
often the live-Stock is pastured in the orchard for a time. Various 
estimates on the value of cull apples for feed were made by the 
orchardists under consideration. In each instance the orchard has 
been given the estimated credit for the feed value as given by the 
individual orchardist. 7 

The usual price paid by the cider mill for cull apples during the past 
few years has been $4.50 per ton. The average net credit of the 57 
orchardists who handled their cull apples was $3.68 per acre. Consid- 
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ering all records of the valley, the prorate credit was $2.25 per acre, 
or $0.0052 per box. 
HAULING PACKED BOXES. 


Boxes usually are hauled to the local association or station as soon 
as possible after the fruit is packed. The majority of growers use a 
wagon or truck with a crew of one man and two horses for hauling. 
Six growers used a crew of one man and one horse, one a crew of two 
men and two horses, and one a crew of three men and two horses. 
Nine orchardists in the North Yakima district hired their hauling 
done at a cost of from $0.015 to $0.025 per box, varying with the dis- 
tance from the station. Seventy-seven per cent of the men in the 
North Yakima district and 96 per cent in the Zillah district used a crew 
of one man and two horses for hauling packed boxes to the station. 
Table XLI gives the comparative cost of hauling with a crew of one 
man and two horses in each district. The load varies from 50 to 120 
boxes. For the entire valley the average cost for hauling packed 
boxes to the station with a crew of one man and two horses was $0.0150 
per packed box, or $0.0085 per box per mile. 

Considering he 120 records taken in the valley, regardless of 
whether the oes were hauled by the owners or by contract to a 
station or an association, the cost was $0.0165 per box, or $0.0089 per 
box per mile. The average distance hauled was 1.85 miles and the 
average load 81 boxes. (See Table XLIL.) 


TABLE XLI.—Time and cost for hauling packed boxes to the station where a crew of one 
man and two horses is used. 


re Per acre. Aver- |” Cost 
Riage Reaor Cost age per | Aver- | Yield 
District. a | per dis- box age per 
ares Man- | Horse- Cost box. | tance per load. | acre. 
hours. | hours. 5 hauled.| mile. 
NortheViakima- sos. 23oe se =o 42 | 15.41] 30.82] $8.47 |$0.0169 2.49 $0. 0068 96 501 
TAME Ss SSL es Doreen An ae aoe 54 9.49 | 18.98 5.22} .0131 ASS yen! 86 398 
North Yakima and Zillah...) 96} 12.08} 24.16 6.64 | .0150 1.75 | .0085 90 443 


The cost of all hauling, including the hauling of the shooks to the 
ranch, the orchard hauling, hauling full boxes to a central packing 
house, and hauling the packed box to the station, was 4.91 per cent 
of the total net cost of production on the ranches studied in the 
North Yakima district, and 5.37 per cent on those studied in the 
Zillah district. The total cost of all hauling for the records consid- 
ered in the valley was 5.10 per cent of ine total net cost of production, 
‘or $0.0408 me packed box. 
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TABLE XLII.—Cost of all hauling on 120 farms studied. © 


Cost | Cost per | Cost per 


Num- 
Operation. ber of | Yield. | Load. | Miles. per | packed | box per 
records. acre. box. mile. 
Hamline ShoOKSs saree ees sane ne Seiacic sees 120 432 462 1.81 $1.66 | $0.0038 | $0.0021 
pouling boxes to and from orchard!_....... 120 432 DAL |e aenas 8. 84 AAU losdooscec 
auling packed boxes to station (108). -..--. \ e 
_ | Hauling loose boxes to association (12)...... 120 432 81 1.85 7.12 - 0165 - 0089 


i aerelve orchardists hauled empty boxes to the orchard, but hauled their full boxes to a central packing 
shed. 


TOTAL HANDLING COST. 


The total net handling cost of the North Yakima district (64 
orchards considered) was $89.26 per acre, or $0.1932 per box, while 
in the Zillah district (56 orchards considered) the acre cost was 
$86.12, or $0.2164 per box. The labor cost, with no credit for culls, 
was $0.0232 more per box in the Zillah district. 

Considering all orchards studied, there appears to be little difference 
in the total net handling costs per box between the orchards under 
clean-cultural and those under mulch-crop management. On the 
former it is 56.97 per cent, the latter 63.12 per cent of the total net 
labor cost. 

The total net handling cost for the 120 orchards studied was $87.79 
per acre, or $0.2032 per box. This cost is 58.92 per cent of the total 


net labor, or 25.40 per cent of the total net cost of production. 


TOTAL LABOR COST. 


When the total labor cost for the 120 farms studied in the Yakima 
Valley is considered, there is found to be a net labor cost per acre of 
$149.01, or $0.3449 per box, after credit has been allowed for hay or 
pasture, wood for fuel, and all fruit not packed in boxes. This total 
credit amounts to $0.0190 per box. The net maintenance cost 
amounts to $0.1417 per box, or 41.09 per cent of the total net labor 
cost, while the net labor cost for handling amounts to $0.2032 per 
box, or 58.92 per cent of the total net labor cost. As will be seen 
from Table XLIII, the total net handling cost per box is practically 
the same under both the clean-cultural and the mulch-crop system, 
but the net labor cost per box for maintenance labor is much less in 
the case of the mulch-crop system. There is a net maintenance cost 
of $70.03 per acre in the case of the 75 clean-cultural orchards and 
$46.49 in the case of the mulch-crop orchards. If no credit is given 
the mulch-crop orchards, there is still a difference of $9.35 per acre 
in their favor. The cost per box, if no credit is given, is practically 
the same for the two systems, as the yield is 54 boxes per acre greater 
in the case of the clean-cultural orchards. 


BULLETIN 614, U. S. DEPARTMENT OF AGRICULTURE, 


62 


ITP 


‘mo T~OnNp 
-o1d jo 
4s090 jou 
[8104 jo 
40d 10, 


ZEp ‘Sp10d001 OZT) JUOWULOSevUBUL PoUIqUIOD 


‘sp1000d Gf) JUOWosvURU do.10-Yo[N, 


| 00 ‘00T | 6UPE ° 10 “6FT 68 °6€ 00 ‘OOT LOTE” $70) ‘921 82 PP 00 ‘O0T T1098 ° GL SCO Tala 4 eat ae Lee eae eee ote "4800 I0qR] 19U [e4OT, 

|zese =| eeoe" | 6248 =| BT'S@ =| Be ‘| «66GT” 99 62, 19adz = ego al cube en eee conta se race age meer \soo Surppuvy jou [eyoy, 

TS 'T 6S00 * S'S o8* G03 900° 69°G 9¢° GST P00 * BOGE ore) (Met Ste ane eo sence id Ue ee ct Beebe ia chee "**"41peld [TNO 
€P 09 P80Z ° 40°06 00°96 LT °S9 P90Z ° G18 10°96 GG SS 1602 ° QUE" 1 BreenoeR GE weer aes emay = nee, Se 4S00 SUT[PUBY [BLO], 

Som TL00° 67° €T° Gam OT00* Ip* Cie pe° Z100° Cope. er eighteen Lele» eng Cae CS in snd Surpney pue dn suryorg 
8L°P G9T0° CL 'L 16 'G S'S 9210" $6 °9 86 °T GPP 6S 10° OG ALA hdl see car ge Coe ty Oke Bee UOL}CIDOSSB 10 WOT}BIS 0} SUTTNVEL 
AS PSOT * GG “cP Té ‘&T CErss 9SOT° PO GP IT &1 86 66 PSOT* ool) accion tr oie ede ad ee TS 10q8[ OSHOY-sULyOC TF, 
OL LT TT90° 8E 9G 6p 2 8L ‘81 60° 89 &@ OL *L 03 LI 0290 * CO ay aie es ean Sa ae ee ee a ng oe SUDO 
£6 °¢ GOZO" p88 LES 06'S 8810" 6b 2 99% £6°S P1ZO° COG Meet de ee ee pivyo10 WO] puw 0} Soxog SurMepyL 
GL Tt 8£00° 99 ={ 6h % 8 ‘T 6800+ Got LYy° GO'T 8£00° 6L'T [RAGS alas rab Og ie hme hrf cn “** "sx 00YS SUI, 
80 °TP LIPL” _Ge'19 LT 88 9F 89TT” 6P ‘OP 16°61 €0 EP 6rST° COBOL Seed Aas tae Se > a jS00 VDUBUOJUTCUL JOU [BIOT, 

10 'P 8E10° 86 °¢ OLD 82 °TT €LE0° G8 PT ST” Or’ GT00° OOS ae a ao ee a nin ae ee *“4Ipoip [V4O7, 

(6 ae ¢T00° §9° 61° LY* ST00° 69° 81° OP* G100° QOS ety R oS a ee Os ee ny a a “4{Ipo.1d Poo M 
69 €Z10° Ge" Cea Te 11 8980" CV iy Rass (Sie pce ea ba ar gen i el MA gaat le laa cea ire Bee “*4rpoio oanysed 10 Avy 
60 “SP 9SST° 03°49 IP 61 99 “SP IPST* PE '19 GP 61 €P&P POST” (XO }E COV eee ln na ta ceag rg ile saat 4800 900} ULCU [40,1 

PPT 0900" | STS 18'T cG'h PPTO" UG. alee es ease. Sale egera ass \aeretenes cnet ke tae aga nee gales ae ---dozo Yornur Sur4soa.rey 
(Cs bare a pearance Seal LOn 10° 20" 1000 ° GO eat ena vgn eats Ac sigueeer oe neath oe eae oo | ape caer enn ee eR Ui net Pe dodo YoTNUL SUTMOS 
68 °9 GEZ0° 9T ‘OT 86 °% Lv'L 9€Z0° Tr '6 6°S TS °9 C&Z0" OOO Te 2 NE oe ee ine Sa a Avidso}eUuesIe-peoT 
98 ‘T ¢900° 81% 88° 03% OL00° LLG LL IZ'T 6900 * Be Couey ead | ein bes ce tan Noe nee Cea eg phic ac ne Avids anydyns-oury 
08 ‘T 6900 ° 89°% 09° 6h 'T Z¥00° 88 'T 18° p6°T OL00* ORR ares ibe ing ae cee ae a ie ea SNOOUB][VOST IT 
GOT 9€00 ° Lg ‘T bP It T ¢E00 * OFT 9P- €0°T L€00° EOE oir ate 9 Sage 2 i Pa ee ae aie an iad ---"-3urddo1g 
66 “8 9820 * GEOL 6S °§ €8°8 O8Z0 ° €Ltl 09 °€ b0°8 6860 * ROSE ea hanes Ges eae nt aa i ye eae eer ne oo - SULUUTY,L, 
06% ZOTO* 8E°P 96 T CL'€ OOTO* L6°¢ 161 b8°S GOTO” CORPSE liset ar gu oiet rhe las oo ER own Js ae ee GUC Bo KLUy 
99 °¢ 610° €p'8 SIT [6S €600° CLS OL'€ 669 6FZ0° (974i || eae Wik cag ah at SIA A SERRE, > bugil on SULYVATI[NO 10Y.O 
62° 2200 ° SLT 0Z° 6G * 9100° G9° Ty C6" €€00° 0S ‘T Re. taal. Rie cae age Set ogee “SR eae, SUIMOL 
90°€ 90TO * LG’°P €P'T 6S °€ PIO” €o "Pp 96 °T 68° COTO” (G9 aan al ce ern ee hie a ey ysniq Jo [esodstq 
68 °8 FOEO* PLE. 10’? 40 OL STEO° 99 ‘CI 69°¢ ¥'8 1620 * GP ST ir Wht Sa as A os i i Raia He ig nes suluni dg 
GGG 8800°0$ | 08 et 60°T pL SG 2800 °0$ | 9F'e$ OL'T +) a G SSOOCOS 1 ROOKBS a | Spey Sots. ee foc i Seve Alero (rasa ee ae cera SULIMUBL 

"3800 | *xoq dog |rorov tog | Uo re | “4800 | *xoq Jog | ‘oso Jog cola | 14800 |*xoq dog | ‘e108 10g 
IOqvy Jou JO | soqeyt you J IOqvy jou 
4s00 Jou 4800 YoU 

Maur 12304 yo | L707 JO [SIO TON lean aig 

Ura *4Ss09 quo dog | 1°? td "4809, quieo Jeg | #4? od 4809 *STe4T 

*(soxoq *(Saxoq 868 ,(Sox0g ZcP 


{‘sp10301 G1) JUOTMOSVURUL [BINJ{Nd-UedI[ 


‘(splovat OGL) hayjvA, vunrynxX Lof 7800 40gn) 2)0 fo hunwmwung—TITTX ATAV, 


63 


COST OF PRODUCING APPLES IN YAKIMA VALLEY. 


ST ES Te 


ET '8E 00 ‘00T OTE" OS'SFT | LL te 00 “OOT 9266 66 '96T 9T OF 00 °00T 6PEE SOMO GT seep aoec ee eh a ae 4800 IOGV] 19U [C4OJ, 
16 GZ 80°09 CE6I ° 9 "68 102% st g9 2061 ° LL G8 €E °€% 60 “8S Ccr6l” IP ra Bhs cal Wala eee ce ae me seek cane 4so00 Suljpuevy you [VIO T, 
ie Revere ES ces ee ne a ne YPedo TTD 

GL" 06 °T T900° G8 SG £6" 9L°S . T800° Ig§ 69° 99 T 6900 ° 8S 
£9 86°19 €661° 80°26 $6 “G6 $6 °L9 S861 ° 82 98 G66 G9 6S L661 ° GSSEGG pelle e cee a eee 4S00 SUuT[puvyY [10], 
12° ine L100° 08° 1G" €9° 6100 ° 08° 06° 0c" L100° (USfgtea | pean eae oie eae a: s][no 3urlpney pure dn supporg 
GZS 16'S 0610" 82°8 66 °G ee) 8610" 09°8 VO'G Lar 98T0° OSES Siri lire seers ean ea ey ay a UWOT{VIOOSSV 10 UOT}RIS 0} SUTLNB] 
19°11 T9 08 >860° Ly SP 99 TT PS PE GOOT ° Sh EP GL IT 61 62 2160° Ah seas eile ateae Ue ene ORR g Ueec er ni cotter ee IOGV] OSHOY-suTyoVg 
p89 16°21 L160" 99 9% 0g '9 PG OL £960 ° PhP 00°2 PP LT p80" PUMICE. Qasr Bes eee se ee aes SULT 
vI'% 69'S TST0° GE°8 68 T 09°S b9TO" ITZ 96 °G €9°9 68TO OGaSiaieca as teeta eco Ca aa pavyo10 WIOIT PUB 04 SOXOd SUTTNV]T 
GG 9¢°T vP00° 60% 6P° OFT 6F00" G8 'T the 6e'T phO0* (O)] ES Arcs ino = hl Weaiaces Resa iy, 2 aoe receamern neces > = oe OS syooys sulne Ey 
G6 GT G6 6 P81 ° 0& °6¢ 92°11 G8 PE 610" _G6'VP €8 "91 | 16°TP bOPT EO BOO eel nd eect ee rae ea 4SOO NOUVUOJUTVUL Jou [240], 
OFT 19°€ SIT0" SVG Try 90 °€T G8£0° 89 OT 10° Oia Ili hee eatees (AUG oes § eee eet onan eR gees eee ie etn oa 0 {IPoIO [VIO L, 
oA ete “| 10° piso a REO., cri eae Ea ea SI te oh, Fame aeran EO 10° Spee COUR een ae ee Re ee mea pga STAY OO) | OOO) AN 
OF'T 99°€ 8TT0° brs Thr 90 °€T G8E0 ° 8¢°9T Reale ai |Get oi EAC rah a BERT ES | [Emer RI | (Re ano Pe Riera ana ak oem tot cri qipoio oanysed 10 ABET 
69 OT 69 "EP SOFT” GL°P9 L191 88°LP TOT’ 08 "09 bs OT 66 TP vOFT ” GOO Direct. |iiacenatonee ie ra pote aero oaratos 4SOO0 D0UVUOJUTVUL [840], 
89° 6L°T 800° 99°% 91% 66 °9 L810" Tilia Sess vines aaa ary ceed (Mk emanate Ieee Cl | Cum Tit alee vice cg he pain eres ALY SC SIT ep *do1d YO[NUL BUTYSOAICET 
TCE re ae BUCO) ee ae Rene OnE T0° 10° 20° T000° £0° Ena Wun Tie aaa Re lle patanes oe Sima) ara | ite sah Soe oak Un ae soem eepeeeet Cena doid Yo|NUL SUTMOg 
16% 08 °¢ 98T0° T9°8 11% 969 €8T0° G6°2 96 °G 69'S 8sTt0° i AO) tohet ea heise ene ene Meanie Aer ld ean aN oe Re Peo ch AvIds 0}VUOSIC-Pva'T 
89° SLT 2900 ° G9°G OL" L0°% T900° £9°% 49° L9°T 900° OOK Coenen panne © arpa rh sen eek inca tas aaMnD Avads anyd[ns-otiry 
69° 08 ‘T 800° 19°C 6P° OPT €00° G8 'T Lhe G6 'T 7900" CAS thee stewie te ies ser ena a ema oT eee a. firs SNOOULT[OOSTIL 
os" Té'T Zh00" G6'T SP" 3 aa | ZP00" 18 T T¢° Le €00° COCR [Rei ene ce ean CORTE ces ontim aeyn te Ree ctr nae ae sulddoig 
66% 60°9 b610° p6°8 91% Or'9 L810° €1°8 9€ °% 18 °¢ L610" PER Gira [cae meee caer get elie gee a) ar hi ania cae a - SUTUUTY, 
Gs 'T L16°& SOTO° 98 °P stt 6h °€ COTO” chp 861 61 '°€ LOTO° ROR Gein eke wii hiceiie sare ube ates Ci Eek nti ay kt one? lata aa SUTYVSTAIT, 
bb's 6€°9 ¢020° 6h 6 60 'T T0'€ 8800 ° 68 60°€ OL°2 8920" OCA CiTe ee aetna: Cae oe aati One hag eS ae Se pane SUTIVAT}TND IOYIO 
ce" 66" TE00° LED €6" 89° 0c00° 98° Ty" c0'T PE00° PAO oars Shade ike Gee Ee ee me ei ee inne emery ee “-°BUIMOT 
vL'T 66°C 9600" pr P PIT 8b" 6600 ° 08 fF PLT 68'S G600° SSE Fa nse eee |ctaedete a pleat tines ore eaartal ye icc ON NOs ">" usnaq Jo pesodsiq 
1g°€ 966 T0€0° 06 “&T 69 & TZ ‘01 €TE0° 09 €T Go's €8°8 [620° (OR) A Gane || te ped mat een DRTC S.CT Ve Tbaette Dy Sa a “ "Burund 
o8 0 GIG 6900°0$ | 02°€$ 180 89% G100°0$ | 82°$ 08 “0 66 °T POOOLOS SRI VOR ESE wi sit iekae oa recor main cite Ear or gee nit. etm toate “= SUTIN 
“morjon “morjon *morjon 

Ns Taha. ty *x0q Jog |*0108 19d | _5 i 0 "4800 | “XO Jog | 0108 Jog a or "4800 | *xOq Jog |*0108 10g 

oo you | 7098] Jou soo you | 70UPT Fou goo you | TOL FOU 
Paton || T2IO4 10 yee eo | 12904 JO ieee aul TEIN aise 
18904 J° | quoo sag 12904 J | quo 10g 12104 J° | ques 104g 
*(sox0q *(Sox0q FEF *(Soxoq CLF 


ZOP ‘Sp100 01 F9) JUOUOSeUCUI PoUTquUIo’) 


——— ae 


‘sp10001 1Z) JUoWosevUeU do10-qO[NV 


{sp10d01 Ep) JUOMLOSCULUL [B1IN4[Nd-UdTO 


"(spu0aas £9) JoL.UQs~p DUYNA YonT sof 87809 Loqn) 7)0 fo hunwmwung— ATTX 


TTA VL, 


13116°—17—Bull. 614——_5 


09 0S 00 ‘O0T LGLE © GS 6FI tS LP 00 ‘00T SIE’ CG “GOL O0¢ SS 00 ‘O0T P86E * GL LOT 
PL 66 09 °L¢ | PITS * GL 98 EL 66 86 T9 660° 91°92 9T 6% €G°G¢ G1GG~ FI €6 
7S" 90 °T OFO0’ 6o°'T 89° OV T 8400 ° 8L°T + a 98° VE00* GPT 
ca] 89 66 99 °8¢ FOC ° TZ °L8 18 66 OL 39 OFZ ° $G 81 T9 62 6£ 9G QPS ° 6° ‘¥6 
ss P V (J . . . 
¢0° OL” F000" GT" €0° L0 6000 ° 60 90 ail 000 0% 
= LL 1 6P'€ TETO” GGG Il 3% PP TSTO° ggg 99 °T 96% STO" 16°F 
7) PP GT 6G ‘OE L¥IT” $9 GP LYST GG "SE IItl” LL OV €F ST 6€ 62 17 9 O€ ‘6F 
> 68 8 GP LT ¢¢90 ° | GO "9G €Z°8 LEST L290 ° 10 €@ 18°8 68 ‘9T 6190 ° €€ 8S 
ea) tel! te 62 °9 9EZO” OF 6 86° 96 °9 FIZO" 8 °L TE € 0€°9 TSZ0° LS OF 
fa (Ge P8 ° TE00° GT 6h" 60 'T ¢¢00° 861 8o° (a) 6¢00° 6G 'T 
g 9F IZ OF ‘GP | €6ST ° OF €9 TV ST GL SE Ice 2 6F '8P PE ES LE EP CLLI * 8¢o PL 
fy (ORG OFF | COTO" 8g°9 90°¢ ¢9 OT PIED” bE EL SP 16° 9€00 ° oo 'T 
So OOF 06" re00° | BET CP 68" ogo" | TET Sh 16° Geng nce 
AH jeg, OS / TE1O” 0G POF 9L°6 PEE0" S GGT Ses are EO tows tallies 
b en 
a 89 °E% O08 ‘OF | 8GLT- 86 69 LV -€S LE 6P G89OT ° 8°19 C8 ES 8E CP SO8T ° OL 92 
is eg" vO'T 6£€00° 9¢°T. SET Pee 6600 ° Bee Geib S intro eos deere It fart CREM le | ees patent 
Cc) are apy || SAO erties | ane Beetles “") 10° TO" : TO000° (Oak Mee eee n| eect G hs gece VPs ghee Seka || ke leeches | ORG RILS 
[s 60°F L6°L OOE0 ° 66 TT 90 °F 69°83 1620 ° 69 ‘OT 60 FP 99°L SOE ° G8 CL 
Ay 66° G6 'T €400° 66% OTT TE °% 6200 ° 06°% 66° GLI 0400° 6G 
f 16° O08 ‘T 8900" OLS CL 6ST 600° 06 °T €0°T 96 °T 82400 : 6G ao 
A 8E° 91° 8200" €1'T 68° €8° 800° F0'T 8E° GL” 600 0G ‘T 
0S '¢ 18 OT 80F0 ° GG 9T GGG 66 ‘OT GLEO-” 91 ET L9°G 08 ‘OT OE€F0° II ‘ST 
mM 0€ 'T 9G °S 9600 ° €8°€ 9E'T G8°% £600 ° Lo 961 OVS 600 ° al) ud 
GP'S €8 °F C810" €o°L 8E'T 06% 6600 €9°€ OL'€ 66S 9EZO0° 66 ‘6 
=) (a5. G9° ZOO" 16° LT° Lie €100° OF (4 ae 08° E00 ° cE ‘T 
6ST CTE 61T0° IL? O08 'T 81 °E 6210" $1 °P LET 08 °% CLO" 01’ 
ay cl’ 16°8 800 ° 16 O61 OS"? 9F 6 €GE0" G8 TT t6'§ T¢°L 6620 6S ‘OL 
a 6G 'T 00°€ E110 0% =| 8h rt 8E°T 06% 6600 '0$ €9 e$ 19 'T 90°& ZC10 0% eres 
Ta 
Zi ‘ : ; 
tH uOMONP | -4so0 | -xoq aog |oaov dog | UOMPMP | -yso0 | -xoq aog | ‘e108 10g ae -ys00 | *xoq tog |*ea08 Jog 
A ord JO | roqey you oid J9 | soqry you “O1G JO | Joqey ou 
cal 4800 Jou eel u ; 4s00 Jou awe ee 4800 400 | “Teno Jo 
a ede Ae oe ee a5 fon 18404 J° | quo0 10g 
iS quod 10g "4800 quod Jog “4809 quo0 I0g "4809 
[aa] = 
*(soxoq *(soxoqd 19¢ *(SoxOd ZF 


86E ‘Sploder 9G) JUOTIOSeUeU pouTqu0D) 


‘gsp10d01 7%) JUoTUOsSvURU do10-YO[N, 


‘sp10001 ZL) JUOULOsCUBUL [B.1IN}[ND-U9T/) 


ara A hae a/R Se Elian “= "4800 10GB] 190 [840], 
Reh Ea vorrereesecess== = -9909 SUI[PUBY JOU [BIO], 


Ae GLA Melee ARGO Re STA ay Bagh eh voeesceeses™ *VIpedo [[ND 
ee aes poe ar as Paseo, ~--""" "9800 SUT[PUBY [CIOL 


aha gic pits torrrtreressssssscrng Sulney pue dn supporg 
ROCIO R a mre ighh Uses rod aaa pee mere -"- HOT}@4S 04 SUITNe 
EMG Marine aig ee sR TTL ace ETO 10qv] OSnoy-sUTYIeg 


Satria del ia aha Mp ten teeta ean Sot RO PS 200 BUD pOIg 
ie hain ee ah wae eth pie yo1o UIOII PUB 04 SOXOd SuI[NeH 
Seep: POC BAS Soe Saas daa pipe nein eee SS OOC Sia LUN KVCIET 


PSOE IE est RTE Daten ee 4800 GODUBUOJUTCUL JOU [V40O,L, 


Gate Sane a Poa a dil gl iy ants kone eA ee TO {pedo [VOL 


SRST TAG roth 9) Sa S mS ars aS Sia tea mast cn eae e Leer See ne SE JIPIID POO MA 
aicpastniest Wintel a theta al ope ote Aca aaakes at ectn --4q1peso oinysed 10 AVA 


Seta ep git Pig is UE Sas See Pate FS 4800 QOUBUOJUTCUL [840], 


wee ee eee ee eee eee doid YO[NU SUTISOAIe A 
wee ee eee eee eee eee do1o YyoTNw SUIMOG 
miniel sys ieisiclel ot ake: aici =) siohsincichas oye - shee ie ABS 0}CUOSIC-PBO'T 
wee ee eee eee eee eee Aeads nydyns-ewrT 
vote eee eee eee eee eee eee eee eens SHoouvy][oosI, 
we ee eee eee eee eee “> >>> gurddoig 
we ee ee nee eens “== SUTUUTL 
wee ee eee ee ee eee *- > ZUIVCSILIT 
PEO DOw OS CBO ogGUSaUCDOSD Doon Boda BUT}VATI[NI 104IO 
wee eee eee eee wee BUIMO[ I 
woe eee eee eee eee eee eee eee -- ysnaiq yo pesodsiq 
we ee eee eee eee eee ee sulunig 
nosoosuemecsoonssobt sissioicle clereiclnieseleicleisichci=.-) 23 UTIL FAT 


"SUL 


64 


"(SpLO0at GG) JOLUISYP YD]IVT ay) Jof 87809 40QD) 170 fo hupmwUung— ATX AAV], 


COST OF PRODUCING APPLES IN YAKIMA VALLEY. 65 


Tables XLIV and XLV give the labor costs for North Yakima and 
Zillah separately. As will be seen, the net cost per acre for all labor 
for North Yakima is $148.56, or $0.3216 per box, making 38.13 per 
cent of the total of all net costs, and in the case of Zillah $149.52 per 
acre, or $0.3757 per box, making 50.60 per cent of the total of all net 
costs. The net labor costs for Zillah constitute a much greater pto- 
portion of the total annual net cost than do the net labor costs of 
the North Yakima district. 


EXPENSES OTHER THAN LABOR. 


The expenses other than labor consist of material and fixed costs, 
The material costs include manure, all spray materials, seed, gasoline, 
oil, made-up boxes, paper, nails, etc. The fixed costs include interest 
on apple orchard, the apple-building charge, equipment, depreciation 
and upkeep, hired equipment, land taxes, water rent, and insurance. 

The material costs for the North Yakima ranches made up 21.59 
per cent of the total net annual cost. The fixed costs made up 40.28 
per cent of the total net annual cost. Thus the material and fixed 
costs for North Yakima made up 61.87 per cent of the total net annual 
cost. (See Table XLVI.) 

The material costs for the Zillah ranches made up 27.62 per cent of 
the total net annual cost, while the fixed costs made up 21.78 per cent 
of the total net annual cost. Material and fixed expenses made up 
49.40 per cent of the total net annual cost. (See Table XLVII.) 

In the case of all records for the Yakima Valley, including the 
~ North Yakima and Zillah districts, the material cost made up 42.17 
per cent of the expense other than labor, while the fixed cost made 
up 57.83 per cent. Together they made up 56.89 per cent of the 
total annual net cost of production. (See Table XLVIII.) 
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MATERIAL COSTS. 


The first item of material is the manure. As will be seen, the 
clean-cultural orchards applied the more manure. This is as would be 
expected, as the mulch-crop adds humus to the soil and manure 
usually is not needed so badly on those orchards as on the others. 
On the clean-cultural orchards 4 tons were applied per acre in North 
Yakima and 6.8 tons in Zillah, or 5.21 tons for the 75 clean-cultural 
orchards studied in the entire valley. On the mulch-crop orchards 


_ 3.38 tons were applied in North Yakima and 4.11 tons in Zillah, 
_ making an average of 3.77 tons per acre for the 45 mulch-crop orchards 


studied in the valley. If the mulch-crop and clean-cultural orchards 
are combined (120 records), there is found to be an average of 4.67 
tons applied per acre. This manure is charged at the rate of $1.50 
per ton for the entire district. There was, then, a cost of $7.01 per 


_ acre for manure for the entire Yakima Valley, or $0.0162 per box. 
_ The cost for the clean-cultural orchards was $7.82 and for the mulch 
crop $5.66 per acre. 


The spray material is one of the principal items of material costs. 
This includes the lime-sulphur, arsenate of lead, and any other spray 
materials which are used. For all records, ime-sulphur, figured at 
the rate of $0.15 per gallon, cost $6.03 per acre, while other spray 
materials amounted to $6.18 per acre; thus all spray. materials 
amounted to $12.21 per acre, or $0.0283 per box, making up 6.21 
per cent of the material and fixed costs. The spray-material cost 
for the districts of North Yakima and Zillah is shown in Tables 
XLVI and XLVII. 

Arsenate of lead paste had been charged at the rate of $0.09 per 
pound. Another item of material cost, amounting to very little in 
the total and appearing only on the mulch-crop orchards, is the seed 
used for mulch-crop. Usually this is clover, alfalfa, or sweet-clover 
seed, and is sown only occasionally. The annual charge for this 
amounts to but $0.33 per acre for the 45 mulch-crop records in the 
valley, or when distributed over the 120 orchards, including the clean- 
culture records, it amounts to but $0.12 per acre. 

The gasoline and oil charge is used here in addition to the regular 
upkeep of the spray rig. This gasoline charge for all records in the 
valley amounted to $0.83 per acre, or $0.0019 per box. It is arrived 
at by allowing one pint per horsepower for each hour that the spray 
rig is used in the bearing orchard. 

The cost of made-up box is $0.1453. This includes the shook, 
paper, nails, and the work of making it up, divided as follows: 


Sloe kepeeeeree) peretici ote Se) ove Pee A SUP $0. 1050 
Wie oto? UNS) Saas ee eRe ae cree ene Sa Spe ike ob . 0065 
INGIIS. cabs eee EO a er eee ee ome etre 0056 
iPaperaneluding lining and wrapping... .-.--.-2-.----os-6.-- 0282 
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The made-up box cost is 31.92 per cent of the material and fixed 
costs. 

The total of all material and fixed costs is $82.94 per acre, or $0.1920 
per box. For the 75 clean-cultural records it is $86.50 per acre, or 
$0.1914 per box, while for the mulch-crop it is $76.94 per acre, or 
$0.1933 per box. It is thus seen that the material cost per box 
varies but $0.0019 between the clean-cultural and mulch-crop systems 
of management. 

FIXED COSTS. 


The largest single item of fixed costs is the interest on apple-orchard 
investment. This charge is often a determining factor in the apple 
business. In the case of Zillah this cost amounts to $45.09 per acre, 
or $0.1133 per box, for the ranches studied, while in the case of North 
Yakima it amounts to $122.50 per acre, or $0.2652 per box. This 
difference is due to the difference in the bearing apple land valuation, 
which in Zillah is $563.57 per acre, while in North Yakima it is 
$1,513.25. For Zillah this interest charge makes 15.26 per cent of the 
total annual net cost of production, while in North Yakima it makes 
31.44 per cent. Tables XLVI and XLVII show the difference in this 
cost between the mulch-crop and clean-cultural orchards. In Table 
XLVIII, where North Yakima and Zillah records are shown combined, 
there is found to be an acre cost of $86.37 or practically $0.20 per box 
for this interest charge, thus making up 24.98 per cent of the total 
annual net cost of production. Interest in this region is figured at 
the rate of 8 per cent. 

Several growers have buildings devoted especially to apples, the 
charge for which appears in the ‘‘apple-building charge.” Usually 
these are inexpensive packing houses or sheds. The investment varies 
ereatly, and in many cases where expensive packing houses or barns are 
on the place they are used for other purposes when not needed in 
handling the apple crop. It is therefore difficult to arrive at a proper 
investment charge for the apple orchard for such buildings. Such 
data and annual costs for this item as were secured were found to 
amount to practically $0.01 per box per year. In order that this 
figure might be comparable, the arbitrary figure of $0.01 per box for 
apple-building charge is used for records for the entire valley. This 
charge amounts to $4.32 per acre. 

In arriving at the equipment charge, the average investment in 
equipment is determined and the amount chargeable to the apple 
orchard is arrived at by finding the percentage value that the apple 
orchard represents of the total land and improvement investment. 
This percentage value is figured on the equipment. That is, if the 
apple orchard represents 50 per cent of the land and improvement 
investment, 50 per cent of the equipment is charged to the apple 
orchard. 
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The equipment charge for the Zillah ranches was $6.52 per acre, 
while for those of North Yakima it was $9.07. The relatively higher 
cost for North Yakima is attributable to the fact that the farms there 
are small, necessitating a comparatively heavy equipment per acre. 
A 25 per cent annual charge was used for equipment in this region. 
This charge is divided as follows: 11 per cent, depreciation; 8 per 
cent, interest; 5 per cent, upkeep; 1 per cent, taxes. 

This equipment charge is naturally more or less an arbitrary figure. 
It is impossible to tell just how much equipment is used on the 
orchard and just what percentage should be the equipment charge; 
also the equipment of many growers depreciates much more rapidly 
than that of others. Available data from this and other western 
apple-growing regions indicate that there is an average charge of fully 
25 per cent for the equipment found on the average apple farm. 

In addition to the regular equipment charge, there is another charge 
of like nature, namely, the spray rig hire. In many orchards of the 
valley those growers who do not have a rig have to hire their spraying 
done. This cost, when prorated over all records, amounted to $1.94 
per acre for the North Yakima ranches and $0.64 per acre for those 
of Zillah, the difference reflecting the fact that a greater proportion 
of growers in North Yakima hired their spraying done than in Zillah. 
This charge is included under fixed costs, as it merely goes to make 
up the lack of equipment charge on Thee orchards which do not 
have aspray rig. Thus, for the 120 records, there is a spray rig hire 
of $1.33 per acre, or $0.0031 per box. If this regular equipment 
charge and spray rig hire are added together, forming what might 
be termed a total equipment charge, there is found to be an acre 
cost for all records of $9.21, or $0.0214 per box. 

The land tax rate, as in many other Northwestern districts, is 
very high as compared to Eastern farming districts. For the farms 
studied in the North Yakima district it was $14.60 per acre, or 
$0.0316 per box, while for the Zillah district it was $6.84 per acre 
or $0.0172 per box. The high tax rate tor North Yakima is due 
largely to the locality, much of the fruit being located on Nob Hill, 
where land has a high valuation due to its residential advantages. 
The cost of all taxes amounts to $10.98 per acre, or $0.0254 per box. 

The water tax or rent is much higher in North Yakima than in 
Zillah, since many of the Zillah orchards are on the Konowak ditch 
and have free water right. The water rent amounted to $3.10 per 
acre for the North Yakima farms and $0.86 per acre for Zillah. The 
water rent for the 120 orchards was $2.06, or nearly $0.005 per box. 
As will be seen from Tables XLVI, XLVII and XLVIII, the water 
rent was higher in all cases in the mulch-crop orchards. This is not 
due to the orchards being in mulch crop, but to the fact that they 
happened to be situated in the more expensive urigation districts. 
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There is an annual fire insurance on farm buildings, of which the 
apple orchard bears a part. This charge amounts to very little— 
$1.12 per acre for North Yakima, $0.42 per acre for Zillah, and $0.79 
per acre, or $0.0018 per box, for all records. 

All fixed costs amounted to $156.95 per acre for North Yakima and 
$64.35 per acre for Zillah, the great difference being due almost 
entirely to the high land valuation in North Yakima. As will be seen 
in Tables XLVI, XLVII, and XLVIII, the difference in this total’ 
fixed cost does not vary greatly with the system of soil management. 
For the 120 orchards considered in the valley the fixed costs per 
acre were $113.73, or $0.2633 per box. The total material and 
fixed costs for all orchards amounted to $241.08 per acre, or $0.5218 
per box, for North Yakima, and $145.98 per acre, or $0.3668 per box, 
for Zillah. In the former case they make up 61.87 per cent of the 
total annual net cost of production, while in the latter case they 
make up 49.40 per cent. 

For the 120 orchards studied in the valley there was a cost ot 
$196.67 for material and fixed costs or expenses other than labor, 
or $0.4553 per box. This made up 56.89 per cent of the total annual 
net cost of production. It is evident that the crop determines the 
material cost to a certain degree, especially as regards the cost of 
made-up boxes, which depends directly on the yield. In the case 
of the fixed costs, though size of crop has no influence on the acre 
cost, there is a great saving in cost per box as the yield increases. 
That is, the fixed cost for a yield of 200 boxes is no less per acre than 
in the case of a yield of 400 boxes, but is twice the amount per box 
in the former as compared with the latter. 


TOTAL OF ALL COSTS. 


When the total of all costs for the 120 farms studied in the Yakima 
Valley is considered, there is found to be an annual acre cost of 
$345.68 per acre, or $0.8002 per box. This is figured on an average 
annual yield of 432 boxes per acre. The two groups of costs which 
go to make this up are the total net labor cost and the total material 
and fixed cost, or costs other than labor. The netlabor cost is $0.3449 
per box, or 43.11 per cent of the total net cost of production, the net 
maintenance making up 17.71 per cent, and the net handling cost 
25.40 per cent. Material and fixed costs were $0.4553 per box, or 
56.89 per cent of the total net cost, 23.99 per cent being material 
cost and 32.90 per cent fixed cost. The greatest item of fixed cost 
is the interest on investment, which made up 43.91 per cent of the 
cost other than labor and 24.98 per cent of the total net annual cost. 

If the 120 orchards are separated into groups according to soil 
management, 75 under the clean-cultural system and 45 under the 
mulch-crop system, there is found to be a cost of $0.8041 per box for 
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those under clean-cultural and $0.7939 per box for those under the 
mulch-crop system. Thus, in the case of these ranches, there appears 
to be little difference in the cost per box under the different systems. 
This is attributable to the yield being 54 boxes per acre higher in 
the case of the 75 orchards under the clean-cultural system than in 
the case of the 45 under the mulch-crop system. The net labor cost 
for the orchards studied under the clean-cultural system is $0.0434 
more per box than those under the mulch-crop system. This differ- 
ence is due in part to credit received from hay on orchards under 
mulch-crop management, and in part to the smaller cost of tillage 
in ‘the mulched orchards. The material and fixed cost is more per 
box in the case of the mulch-crop orchards, as might be expected . 
from the lower yield. 

Table XLIX is a summary of all costs considered in the cost of 
producing apples on 120 farms in the Yakima Valley. For the 64 
records in the North Yakima district there was a total net cost of 
$0.8434 per box, while for the 56 records in Zillah it was $0.7425 per 
box. The fixed cost for the North Yakima district was $156.95 
per acre, or $0.3397 per box, or 40.28 per cent of the total of all net 
costs, while for Zillah the total fixed cost was $64.35 per acre, or 
$0.1617 per box, or 21.78 per cent of the total net cost. Thus the 
item of fixed costs is practicaily twice as great on the farms studied 
in the North Yakima region as on those about Zillah. This higher 
total net cost in the North Yakima district is due directly to the 
relatively higher land valuation. If interest on investment is not 
taken into account there is found to be an average annual net cost 
per acre of $259.31, or $0.6003 per box, for the 120 farms studied in 
the valley. In the case of North Yakima the net cost, minus interest, 
is $0.5782 per box, while in Zillah it is $0.6292 per box. In consider- 
ing the correct total cost of production this interest should not be 
deducted, but ineluded, as in the first part of the discussion. Itis a 
legitimate charge necessary to present real cost. Often, however, 
the interest charge is not taken into consideration in presenting the 
cost of production, though it is one of the greatest factors bearing 
upon success or failure in the fruit industry. Counting interest on 
investment, the average annual net cost of production on these 120 
farms representative of the Yakima Valley is $345.68 per acre, or 
$0.8002 per box. In Table L this total cost is subdivided to show 
the cost of the apples on the tree and the handling cost. 
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TaBLE XLIX.—Summary of all costs for Yakima Valley (120 records). 


: 
Clean - cultural man- | Mulch - crop manage-. Combined manage- ; 
agement (43 records; ment (21 records; 434; ment (64 records; 462 
475 boxes). boxes). | boxes). 
District and character of cost. Cost. Per Cost. Per | Cost. Per 
SS Ca of ———.——] cent of |\——_—__—_—_ cent of 
tota total total 
Aes Bee net mee ee meu an Boe net 
: - | cost. cost. : S cost 
North Yakima: E 
Total net maintenance cost .|$66. 67 |$0.1404 | 16.83 [$44.22 |$0.1019 | 11.76 |$59.30 /S0. 1284 15. 22 
Total net handling cost.-.... 92. 41 -1945 | 23.33 | 82.77 1907 | 22.01 | 89.26 . 1932 22.91 
Total net labor cost.-.....-|159. 08 3349 | 40.16 126. 99 | .2926 | 33.77 |148.56 . 3216 38. 13 
Total material cost. ......-- 85. 93 .1809 | 21.69 | 80.25 | -1849 | 21.34 | 84.13 - 1821 21.59 
7ROLALIXCOICOSi=e ae 151.15 | .3182 | 38.15 {168.80 .3889 | 44.89 |156.95 . 3397 40. 28 
Total material and fixed | 
GOStSEe ae eer eee 237.08 | .4991 | 59.84 |249.05 | .5738 | 66.23 |241.08 | .5218 61. 87 
Total net cost of produc- 
HOR See Sasa 396.16 | .8340 | 100.00 |376.04 | .8664 | 100.00 |389.64 | .8434 | 100.00 
(32 records; 421 boxes.) | (24 records; 367 boxes.)} (56 records; 398 boxes.) 
Zillah: | | 
Total net maintenance cost../$74.58 |$0.1772 23.34 |$48.49 |$0.1321 | 18.41 |$63.40 |$0. 1593 21.46 
Total net handling cost...-- 93.14 SPA Ye 29.16 | 76.76 | .2092 29.13 | 86.12 . 2164 29.14 
Total net labor cost.......|167.72 | .3984 | 52.50 (125.25 | .3413 | 47.54 [149.52 | .3757 50. 60 
Total material cost. .....-.-- 87. 22 | . 2072 27.31 | 74:11 | .2019| 28.13 | 81.63 . 2051 27.62 
Total fixed (cost-2- ene 64.50 | .1532 | 20.19 | 64.12 | .1747} 24.33 | 64.35 | .1617 21.78 
Total material and fixed 
COSUS See 151.72 | .3604 | 47.50 ;138.23 | .3766 | 52.46 |145.98 | .3668 49. 40 
Total net cost of produc- | 
GON ee. Sere NE ee 319.44 | .7588 | 100.00 |263.48 | .7179 | 100.00 |295.50 | .7425 | 100.00 
(75 records; 452 boxes.) | (45 records; 398 boxes.) |(120 records; 432 boxes.) 
Yakima Valley: a 
Total net maintenance cost .|$70. 03 |$0.1549 | 19.27 |$46.49 |$0.1168 | 14.71 |$61.22 |$0. 1417 Niel 
Total net handling cost...-.- 92.72 | .2052| 25.51 | 79. 56 . 1999 25.18 | 87.79 . 2032 25. 40 
Total net labor cost......- 162. 75 . 3601 44.78 |126.05 -3167 | 39.89 |149. 01 . 3449 43.11 
Total material cost. .......- 86. 50 -1914 | 23.80 | 76.94 . 1933 24.35 | 82.94 | .1920 23.99 
Totalitixedicost=..2 4-0-2 114.19 | .2526} 31.42 }112.97 | .2839 | 35.76 {113.73 | .2633 32. 90 
Total material and fixed 
COStSInSeer ean ee ees 200.69 | .4440 | 55.22 |189.91 | .4772 | 60.11 |196.67 | .4553 | 56.89 
Total net cost of produc- | 
CLOT ae etre eee eee 363.44 | .8041 | 100.00 315.96 . 7939 | 100.00 |345. 68 . 8002 100. 00 
TaBLe L.—Total cost of apples on the tree, handling cost, and the total cost per acre 
and per box. 
North Yakima dis- | Zillah district (56 | North Yakima and 
: Flt : Zillah districts 
rege Ge records; | me cords; 398 (120 records; 432 
462 es). oxes). = 2 
Character of cost. ores) aes) boxes). 
Per acre. | Per box. | Per acre. | Per box. | Per acre. | Per box. 
INeEniaintenance Costes) 54-2 eee ee eee $59.30 | $0.1284 | $63.40 | $0.1593 $61. 22 $0. 1417 2 
Material and fixedscosts 2s ~--esaccceee es 169. 33 . 3665 | 84.17 2115 129. 58 . 3000 ; 
INCE cost onsihestreessass sae eee eee 228. 63 . 4949 147.57 . 3708 199. 80 4417 * 
iNetinandling costs): as. -eeaae | 61-08 | 9 «8485 |, 1147293 .8717 | 154.88 . 3585 
ee A 
Notal met cost: 2.53 Se ee | 389. 64 | . 8434 295. 50 .7425 | 345.68 . 8002 


1 In this table the cost of made-up box and the apple-building charge are included in ‘“‘net handling cost.” 
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